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TABLE6-9
OCCURRENCE,DISTRIBUTIONANDSELECTIONOFCHEMICALSOFPOTENTIALCONCERN

Jet PropulsionLaboratory- OperableUnit-2

IIScanadoTimeframe: Future
IMedium: Soil
lExposureMedium: Soil

IExposurePoint: Discharge Point4

I
(1) (1) (2) (3) (4) (5)

CAS Chemical Minimum Minimum Maximum Maximum Units Location Detection Rangeof Concentration Background Screening Potential Potential COPC Rationalefor

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value ToxicityValue ARAR/TBC ARAPJ'rBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

7440-47-3 _Chmmium(VI) (6) 0.07 0.13 mg/kg Test Pit#lA 2/4 N/P 0.13 N/A 0.20 N/A N/^ No BKG

(1) Minimum/maximumdetectedconcentration. Definitions: ARAPJ'rBc=Applicableor RelevantandAppropriate Requirament/ToBe Considered

(2) Maximumconcentrationused as screeningvalue CAS= ChemicalAbstractService

(3) Referto Section6.3.14 for a discussionof the comparisonto background COPC= Chemicalof PotentialConcern

(4) Screeningtoxicityvaluederived in accordancewith State of Califomia Departmentof ToxicSubstancesControlPreliminaryEndang rog/kg= milligramsper kilogram

AssessmentGuidanceManual(DTSC 1994)and USEPARiskAssessmentGuidancefor $uperfund(USEPA1989).See N/A = Notapplicable

Appendix I for methodology N/P = Notprovidedby thelaboratoryperformingthe analyses

(5) RationaleCodes Selection Reason: Above ScreeningLevels(ASL)

Deletion Reason: BackgroundLevels(BKG)
(6) USEPA1998b



TABLE 6-10
OCCURRENCE,DISTRIBUTIONAND SELECTION OFCHEMICALS OF POTENTIALCONCERN

Jet Propulsion Laboratory- Operable Unit-2

Scenario Timeframe: Current II

Medium: Soil

Exposure Medium; Soil
Exposure Po nt: Waste Pit 1/Discharge Point 1

(1) (1) (2) (3) (4) (6)
CAS Chemical Minimum Minimum Maximum Maximum Units Lccation Detection Rangeof Concentration Background Screening Potential Potential COPC Rationale for

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Usedfor Value Toxicity Value ARAPJ'TBC ARAR/TBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

11097-69-1 IArochlor-1254 (6) 0.018 0.2 mg/kg Test Pit #2 2/2 NIP 0.2 N/A 0.11 NIA N/A Yes ASL
I

11096_2-5 Arochlor-1260 (6) 0.021 0.27 rog/kg Test Pit#2 2/2 NiP 0.27 N/A 0.11 N/A N/A Yes ASL

7440-38-2 Arsenic 1.9 3.0 rog/kg Test Pit #2A 5/5 NIP 3.0 2.2 0.31 N/A N/A Yes ASL

744047-3 Chromium (VI) 0.12 0.84 rog/kg Test Pit #2A 2/4 NIP 0.84 NIA 0.20 N/A NIA Yes ASL

(1) Minimum/maximumdetected concentration Definitions: ARAPJTBC= Appliceble or Relevant and Appropriate Requiramant/To Be Considerad

(2) Maximum concentration used as screening value CAS = Chemical Abstract Service

(3) Refer to Section 6.3.14 for a discussion of thecomparison to background COPC = Chemical of PotentialConcern

(4) Sreening toxicity value derived in accordance with State of California Department of Toxic SubstancesControl Praliminary Endangerm mg/kg = milligrams per kilogram

Assessment GuidanceManual(DTSC 1994)and USEPARiskAssessmentGuidancefor Superfund(USEPA1989) See N/A = Notappl_,able

Appendix I for methodology. NiP = Not provided by the laboratory performing the analyses

(5) Rationale Codes Selection Reason: Above Screening Levels (ASL)

(6) Screening toxicity value based on cancer potency of polychloronated biphenyls



TABLE6-11
OCCURRENCE,DISTRIBUTIONAND SELECTIONOFCHEMICALSOF POTENTIALCONCERN

Jet PropulsionLaboratory- OperableUnit-2

IScenadoTimeframe: Future
IModium: Soil
IExposuraMedium: Soil

_ExposuraPoint: Waste Pit 11DischargePoint 1

(1} I (1) (2) (3) (4) (5)
CAS Chemical Minimum Minimum Maximum Maximum Units Location Detection Rangeof Concentration Background Screening Potential Potential COPC Rationalefor

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value ToxicityValue ARAPJTBC ARAPJTBC Flag Contaminant

Concentration Limits Screening Value Source Deletion
or Selection

11097-69-1 Arochlor-1254 (6) 0.018 0.2" rog/kg "'TestPit#2 2i2 N/P' 0.2' N/A "0.11 'N/A N/A Yes ASL

11096-82-5 Arochlor-1260 (6) 0.021 0.27 rog/kg TestPit#2 2/2 N/P 0,27 N/A 0.11 N/A N/A Yes ASL

7440-38-2 Arsenic 1.9 3.0 rng/kg Test Pit#2A 515 N/P 3.0 2.2 0.31 NIA N/A Yes BKG

7440-47-3 Chromium(VI) 0.12 0.84 rng/kg Test Pit#2A 2/4 N/P 0.84 N/A 0.20 N/A N/A Yes ASL

(1) Minimum/maximumdetected concentration Definitions: ARAPJTBC=Applicableor Relevantand AppropriateRequirament/ToBeConsidered

(2) Maximumconcentrationused asscreening value CAS= ChemicalAbstractSen/ice

(3) Refer to Section 6.3.14for adiscussion of thecomparisonto background COPC=Chemical 01PotentialConcern

(4) Sraeningtoxicityvaluederived in accordancewith State of CaliforniaDepartmentof ToxicSubstancesControlPraliminaryEndangerment rog/kg= milligramsperkilogram

AssessmentGuidanceManual/DTSC1994)and USEPARiskAssessmentGuidancek)rSupedund(USEPA1989)See NIA = Notapplicable

Appendix I for methodology. N/P = Notprovidedby thelaboratoryperformingthe analyses

(5) RationaleCodes Selection Reason: AboveScreening Levels(ASL)

Backgroundlevels

(6) Screeningtoxicityvalue basedon cancer potencyof polychloronatedbiphenyls



.¸¸ !

TABLE 6-12
i OCCURRENCE,DISTRIBUTIONAND SELECTION OF CHEMICALSOF POTENTIALCONCERN

Jet PropulsionLaboratory - OperableUnit-2

" Scenario Timeframe: Current

Medium: Soil
_ExposuraMedium: Soil

Exposure Point: Waste Pit 4

(1) (1) (2) (3) (4) (5)
CAS Chemical Minimum Minimum Maximum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationalefor

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value ARAR/'I'BC ARAPJTBC Flag Contaminant

Concentration Limits Screening Value Source Deletion

or Selection

7440-38-2[Arsenic I 2 I I 5.6 I Impel B-a0 I _3 I N_PII S.B I 2.8 I 0.31 I N/^ I N_^ i TM I ASL I

(1) Minim um/maximum detected concentrafion Definitions: ARAR/TBC= Applicable or Relevantand Appropriate Requiramantrro Be Considerad

(2) Maximum concentration used as screening value CAS= Chemical Abstract Serv_ca

(3) Refer to Section 6.3.14 for a discussion of the comparison to background COPC = Chemical of Potential Concern

(4) Sreening toxicity value derived in accordance with State of California Departmentof Toxic SubstancesControl Preliminary Endangerme mg/kg = milligrams per kilogram

AssessmentGuidanceManual(DTSC 1994)and USEPARiskAssessmentGuidancefor Supedund(USEPA 1989)See NIA = Notapplicable

Appendix Ifor methodology. NIP = Notprovided by the laboratory pedorming the analyses

(5) Rationale Codes Selection Reason;

Above Screening Levels (ASL)
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TABLE e-13
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Jet Propulsion Laboratory - Operable Unit-2

iIiScenado Timeframe: Future

U
Medium: Soil II
Exposure Medium: Soil _

Exposure Point: Waste Pit 4 II

I', ,, [ I , ,,CAS Chem,., MinimumI Min,m.mIMaxim.mI MaximumlU'_ Lo_tio._t_a. ,a.oao,Ce._..tion .a_o_ou.d

II 7440*38-2IArsenic I 2 I ' I 0.0 I ' Im_kQ S-30 I 3/3 I N/P II 0,0 I 2.0 I 0.31 I N/A I N/A I YesI ASL

(1) Minimum/maximum detected concentraUon Definitions: ARAR/TBC = Applicable er Relevant and Appropriate Requirement/To Bo Considered

(2) Maximum concentration used as screening value CAS = Chemical Abstract Service

(3) Refer to Section 6.3.14 for a discussion of the comparison to background COPC = Chemical of Potential Concern

(4) Sreening toxicity value danved in accordance with State of California Department of Toxic Substances Control Preliminary Endangerment rog/kg = milligrams par kilogram

Assessment Guidance Manual/DTSC 1994,'.and USEPA Risk Assessment Guidance for Superfund (USEPA 1989) See N/A = Not applicable

Appendix I for methodology. NIP = Not provided by the laboratory performing the analyses

(5) Rationale Codes Selection Reason:

Above Screening Levels (ASL)



TABLE 6-14
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet PropulsionLaboratory - Operable Unit-2

Scenado T_meframe: Current
IMedium: Soil
IExposure Medium: Soil
_ExposurePoint: Discharge Point 2

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC ReasonableMaximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concem EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

0,rom,umWl_I mg_glN_AI ,,A I 0.28I I mgm0II 0.28I Max_>l LOS I .,A I"'A I N,A
(1) Maximum detected value Definitions: N/A = Not applicable

mg/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS = limited data set

% = percent



TABLE 6-15

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

Medlum: Soil

£xpesure Medium: Soil
IExposure Point: Discharge Point 2

iii

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

0h_m,um(v,)I mg_gI WAI ,,A I 0.2* I I m_ II 0.2_I _x<_ I LOS I N,A I ,,A I N,A

(1) Maximum detected value Definitions: N/A = Not applicable

mg/kg = milligrams per kilogram

UCL = upper conf_lence limit

EPC = exposure point concentration

LDS -- limited data set

% = percent



TABLE 6-16
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current
IMeclium: Soil
IExposure Medium: Soil
_ExposuraPoint: Waste Pit 4

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

_,rsenic mg/kg N/A N/A 5.6 rog/kg 5.6 Max (1) LDS N/A N/A N/A
L I,

(1) Maximum detected value Definitions: NIA -- Not applicable

rog/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS = limited data set

% = percent



TABLE 6-17

t MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARYJet PropulsionLaboratory - Operable Unit-2

I IIscenado Timeframe: Future
IIMedium: Soi_
IIExP°sure Medium: Soil
IIExposure Point: Dischar,qePoint 3

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

_,rsenic I mglkg N/A I N/A I 4.5 I I mg/kg II 4.5 I Max(l) I LDS I N/A N/A I N/A

(1) Maximum detected value Definitions: N/A = Not applicable

mglkg = milligrams per kilogram

UCL -'-upper confidence limit

EPC -- exposure point concentration

LDS -- limited data set

% = percent
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TABLE 6-18
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

Sconario Timeframe: Current
_/ledium: Soil
JExposureMedium: Soil
IExposure Point: Discharge Point 4

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Arsenic mg/kg I N/A N/A I 4,7 I ] mg/kg I]4.7 Max(l) I LDS I N/A I N/A N/A

(1) Maximum detected value Definitions: NIA = Not applicable

rog/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS = limited data set

% = percent



TABLE 6-19
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

SC_nario Timeframe: Future
IMedium: Soil
JExposuraMedium: Soil
[Exposure Point: Discharge Point 4

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

(1) Maximum detected value Definitions: N/A = Not applicable

rog/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS = limited data set

% = percent



TABLE 6-20

I MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet PropulsionLaboratory - Operable Unit-2

hScenado Timeframe: Current
IIMedium: Soil
IIExposure Medium: Soil
I_ExposurePoint: Waste Pit llDischar,qe Point I

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

Arochlor-1254 mg/kg N/A N/A 0.2 mg/kg 0.2 Max (1) LDS N/A N/A N/A

Arochlor-1260 mg/kg N/A N/A 0.27 mg/kg 0.27 Max (1) LDS N/A N/A N/A

_,rsenic mg/kg N/A N/A 3.0 mg/kg 3.0 Max (1) LDS N/A N/A N/A

2,hromiurn(VI) mg/kg NIA N/A 0.84 mg/kg 0.84 Max (1) LDS N/A N/A N/A

(1) Maximum detected value Definitions: N/A = Not applicable

mg/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS = limited data set

% = percent



TABLE 6-21

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

Medium: Soil

[l::xposura Medium: Soil

[Exposure Point: Waste Pit l/Discharge Point t

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normat Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concem EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

_,rochlor-1254 mg/kg N/A N/A 0,2 mg/kg 0.2 Max ( 1) LDS N/A N/A N/A

_.rochlor-1260 mg/kg N/A NIA 0.27 mg/kg 0.27 Max (1) LDS NIA N/A N/A

_rsenic rog/kg NIA NIA 3.0 mg/kg 3,0 Max (1) LDS N/A N/A N/A

._hmmium (VI) mg/kg N/A N/A 0.84 mg/kg 0.84 Max (1) LDS N/A N/A N/A

(1) Maximum detected value Definitions: N/A = Not applicable

rog/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS -- limited data set

% = percent



TABLE 6-22
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet PropulsionLaboratory - Operable Unit-2

'JScenadoTimeframe: Current
Medium: Soil
Exposure Medium: Soil
Exposure Point: Waste Pit 4

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency

of Mean Normal Detected Qualifier Units

Potential Data Concentration Medium Medium Medium Medium Medium Medium

Concem EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

N'senic mg/kg N/A N/A 5,6 mg/kg 5.6 Max (1) LDS N/A N/A N/A

(1) Maximum detected value Definitions: N/A = Not applicable

mg/kg = milligrams per kilogram

t UCL = upper confidence limit

EPC = exposure pointconcentration

LDS -- limited data set

% = percent



i TABLE 6-23

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Jet Propulsion Laboratory - Operable Unit-2

Scenado Timeframe: Futura

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 4

i Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Normal Detected Qualifim' Units

Potential Data Concentration 'Medium Medium Medium Medium Medium Medium

Concern EPC EPC EPC EPC EPC EPC

Value Statistic Rationale Value Statistic Rationale

(1) Maximum detected value Definitions: N/A = Not applicable

rog/kg = milligrams per kilogram

UCL = upper confidence limit

EPC = exposure point concentration

LDS= limited data set

% = percent



i TABLE 6-24

VALUESUSED FOR DALLYINTAKE CALCULATIONS

Jet PropulsionLaboratory- Operable Unit-2

'c,enario Timeframe: Futura

edium: Soil

xposure Medium: Soil

xposure Point: Discharge Point 2

eceptor Population: On-site Resident

ecep.tor Age: Chi!d/Adult *

Exposure Route Parameter Parameter Definition Units RME RME CT CT IntakeEquation/

Coda Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentrationin Soil rng/kg See Table 3 See Table 3 : - - Chronic Daily Intake(CDI) for carcinogens (rog/kg-day)=

tRS-A Ingestion Rate ef Soil for Adults rog/day 100 USEPA1991 - - (CS x IRS-A x EF x ED-A x CF1 x 1/BW-Ax llAT-C x 1/CF2) +

IRS-C Ingestion Rate of Soil for Children rog/day 200 USEPA1991 - - (CS x IRS-Cx EF x ED-C x CF1 x I/BW-C x 1/AT-C x 1/CF2)

EF Exposure Frequency days/year 350 USEPA1991 - -

ED-A Exposure Duration for Adults years 24 DTSC1994 - - CDI for noncercinogens (rog/kg-day)=

ED-C Exposure Duration for Children years 6 DTSClgg4 - - (CS x IRS-Cx EF x ED-C x CF1x I/BW-C x I/AT-N x 1/CF2)

CF1 Conversion Factor 1 kg/rog 1.00E-06 N/A - -

CF2 Conversion Factor 2 days/yeer 365 N/A - -

BW-A Body Weight for Adults kg 70 USEPA1991 - -

I BW-C for Children 15 USEPA1991
Body Weight kg

AT-C Averaging Time (Cancer) years 70 DTSC 1994 - -

AT-N Averaging Time (Non.cancer) years 6 DTSC lgg4 -

Dermal CS Chemical Concentration in Soil mg/kg see Table 3 See Table 3 - - CDI forcarcinogens (rog/kg-day) =

CF1 ConversionFactor 1 kg/mg 1.00E-06 N/A - (CS x SA-A x AF x ABS x EF-A x ED-Ax CF1 x

CF2 ConversionFactor 2 days/yeer 365 N/A - - I/BW-A x llAT-C xllCF2) +

Al= Soil to Skin Adherence Factor mg/ca12 1 USEPA1992 - (CSx SA-C x AF x ABS x EF-C x ED-C x CF1 x

ABS Absorption Fraction of Chemicalfrom Soil unitless ::hemical-spec_ac DTSC1994 - 1/BW-C x IIAT-C x 11CF2)
SA-A Skin Surface Ama Availablefor Contactfor Adults cm2/day 5,800 DTSC 1994

SAC Skin Surface Area Availablefor Contact for Children cm21day 2,000 DTSC 1994 - CDI for noncarcinogens(mg/kg-day) =

EF-A Exposure Frequency for Adults days/yeer 100 USEPA1991 - - (CS x SA-C x AF x ABS x EF-C x ED-Cx CF1 x

EF-C Exposure Frequency for Children days/year 350 USEPA 1991 - - 1/BW-Cx I/AT-N x t/CF2)

ED-A Exposure Durationfor Adults years - 24 DTSC 1994

ED-C Exposure Durationfor Children years 6 DTSC 1994 -

I BW-A Body Weight for Adults kg 70 USEPA 1991 - -
BW-C Body Weight for Children kg 15 USEPA 1991 - -

AT-C Averaging Time (Cancer) years 70 DTSC 1994 - -

AT-N Averaging Time (Non-cancer) years 6 DTSC 1994

On-siteFugitive CA Chemical Concentration in Air mg/m3 See Table 3 SeeTable 3 - CDI for carcinogens (rog/kg--day)=

Dust CF2 Conversion Factor2 days/year 365 N/A - - (CA x ED-Ax EF-A x IRA-A x 1/BW-A x I/AT-(_ x 1/CF2) +

IRA-A inhalation Rate of Soil for Adu_ m3/day 20 USEPA 1991, DTSC 1992 - - (CAxED-CxEF-CxlRA-CxllBW-CxllAT-CxllCF2)

IRA-C Inhalation Rate of Soil for Children m3/day 10 USEPA1989, DTSC 1992 -

EF-A Exposure Frequencyfor Adults days/year 100 USEPA 1991 - - CDI for noncarcinogens(rog/kg-day) =

EF-C iExposure Frequencyfor Children days/year 350 USEPA 1991 - - (CA x ED-C x EF-C x IRA-Cx 1/BW-Cx 1/AT-N x 1/CF2)



Exposure Route Parameter Parameter Definition Units RME P,ME CT CT Intake Equation/

i Cede Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED-A Exposure Duration for Adults years 24 DTSC 1994 - -

ED-C Exposure Duration for Children years 6 DTSC 1994 -

BW-A BodyWeight for Adults kg 70 USEPA 1991 -

BW-C BodyWeight for Children kg 15 USEPA 1991 - -

AT-C _,varagingTime (Cancer) years 70 DTSC 1994 - -

AT-N _.veragiogTime (Non-cancer) years 6 DTSC1994 - -

Volatilization intc N/A N/A N/A N/A N/A N/A N/A N/A

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. SupplementalGuidance for HumanHealth Multimedia RiskAssessment Definitions: - = CentralTendency not considered

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square centimeters per day

DTSC. 1994. Preliminary Endaogetmant AssessmentGuidance Manual. January 1994. CT = Central Tendency

USEPA. 1989. Risk Assessment Guidance for Superfund,Volume 1: HumanHealth Evaluation Manual (Part A) InterimFinal. days/year = days per year

EPA/540/1-89/002. Office of Research and Development. Office of Emergencyand RemedialResponse. December 1989. kg = kilogram

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: StandardDefault ExposureFactors. March 25, 1991. kg/mg = kilograms per milligram

OSWER Directive 9285.6-03. m3/day = cubic meters per day

USEPA 1992. Dermal ExposureAssessment: Principles and Applications, Interim Report. Officeof Health and Environmental m3/kg = cubic metersper kilogram

Assessment. EPA 600/8-91-OHB. rog/cra2= milligrams per square centimeter

rog/day = milligrams per day

rog/kg= milligrams kilogram
per

N/A = Not applicable

RME = Reasonable Maximum Exposure

mg/m3 = milligrams per cubic meter
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TABLE6-25

VALUESUSEDFORDAILY INTAKECALCULATIONS

Jet PropulsionLaboratory- OperableUnit-2

IScenadoTimeframe: Future

Medium: Soil

ExposureMedium:Soil

ExposurePoint: DischargePoint# 3

ReceptorPopulation: On-sitaResident

ReceptorAge:Ci_ild/Adult

ExposureRoute Parameter ParamaterDefiniUon Units RME RME CT CT IntakeEquation/
Code Value Rationale/ Value Rationale/ ModelName

Reference Reference

Ingestion L.;_5 Chemical[;oncentrebonin ,_oil mg/l(g _seeIable3 zee Table 3 -- - L;llrenlCDaily Intake((JUl)/or carcinogen's(mg/kg-clay)=
IRS-A IngestionRata of Soil for Adults rog/day 100 USEPA1991 - - (CSx IRS-A x EF x ED-Ax CFI x 1/BW-Ax llAT-C x 1/CF2)+
IRS*C IngestionRateof Soil for Children mg/day 200 USEPA1991 - - (CSx IRS-Cx EFx ED-Cx CF1x 1/BW*Cx I/AT-C x 1/CF2)

EF ExposureFrequency days/year 350 USEPA1991 - -
ED-A ExposureDurationfor Adults years 24 DTSC1994 - - CDIfor noncarcinogens(mg/kg.day)=

ED-C ExposureDurationfor Children years 6 DTSC 1994 - - (CSx IRS-Cx EFx ED-Cx CF1x IIBW-C x I/AT-N x 1/CF2}
CF1 ConversionFactor1 kg/mg 1.00E-06 N/A - -
CF2 ConversionF_tor 2 days/year 365 N/A - -
BW-A BodyWeight for Adults kg 70 USEPA1991 - -
BW-C BodyWeightfor Children kg 15 USEPA1991 - -
AT-C AveragingTime (Cancer) years 70 DTSC1994 - -
AT-N AveragingTime (Non-cancer) years 6 DTSC1994 - -

Dermal CS Chemical ConCentrationinSoil rog/kg See Table 3 See Table3 - - CDIfor carcinogens(mg/kg-day)=
CF1 ConversionFactor 1 kg/rog 1.00E-_6 N/A - - (CSx SA-A x AFx ABS x EF-Ax ED-Ax CF1 x
CF2 !ConvemionFactor2 days/year 365 N/A - - I/BW-A x llAT-C xl/CF2) +
AF Soil to SkinAdherenceFactor rog/cra2 1 USEPA1992 - - (CS x SA-Cx AFx ABB x EF-C x ED.*Cx CF1x

ABS _..bsorptionFractionof Chemical fromSoil unitiess _emical--specitic DTSC1994 _ - I/BW-C x I/AT-C x 1/CF2)
SA-A ._kinSurfaceArea Availablefor Contactfor Adults cm2/day 8.800 DTSC1994 - -
SA-C SkinSurfaceArea Availablefor Contact for Children cm2/day 2,000 DTSC1994 - - CDI for noncarcinogens(mg/kg-day)=
EF-A ExposureFrequencyfor Adults days/year 100 USEPA1991 - - (CSx SA-Cx AF x ABS x EF-C x ED-C x CFI x
EF-C ExposureFrequencyfor Children days/year 350 USEPA1991 - - I/BW-C x llAT-N x 1/CF2)
EO-A ExposureDurationfor Adults years 24 DTSC1994 - -

IED-C ExposureDurationfor Children years 6 DTSC1994 - -
BW.-A BodyWeightfor Adults kg 70 USEPA1991 - -
BW-C BodyWeightfor Children kg 15 USEPA1991 - -
AT-C AveragingTime{Cancer) years 70 DTSC 1994 - -
AT-N AveragingTime(Non-cancar) yearn 6 DTSC1994 - -

i On-siteFugitive CA ChemicalConcantratJonin Air rog/m3 See Table3 SeeTable 3 - - CDI for carcinogens(rog/kg.day)=Dust CF2 ConversionFactor 2 days/year 365 N/A - - (CAx ED.Ax EF-Ax IRA-Ax 1/BW-Ax IIAT-C x 1/CF2)+

IRA-A InhalationRate of Soil for Adults m3/day 20 USEPA1991,DTSC 1992 - - (CAx ED*Cx EF-C x IRA-Cx 1/BW-Cx 1/AT-Cx 1/CF2)

IRA-C inhalationRate of Soil for Children m3/day 10 USEPA1989, DTSC1992 - -

EF-A ExposureFrequencyfor Adults days/year 100 USEPA1991 - - CDI for noncaminogens(mg/kg-day)=

EF-C ExposureFrequencyfor Children days/year 350 USEPA1991 - - (CAx ED-Cx EF-C x IRA-Cx I/BW-C x 1/AT-Nx 1/CF2)

ED-.A ExposureDura_onfor Adults years 24 DTSC 1994

ED-C ExposureDurationfor Children yearn 6 DTSC 1994 - -

BW..A BodyWoight for Adults kg 70 USEPA1991 -



ExposureRoute Parameter ParameterDefinition Units RME RME CT CT IntakeEquation/
,3ode Value Rationale/ Value Rationale/ ModelName

Reference Reference

BW-C BodyWeight for Children kg 15 USEPA1991 - -

AT-C _,veragingTime (Cancer) years 70 DTSC1994 -

AT-N AveragingTime (Non-cancer) years 6 DTSC1994 - -

Volalitizationinto N/A N/A N/A N/A N/A NIA N/A N/A

Ambient Air

References: DTSC. 1992. "DefaultExposuraParemeters". Chapter1. SupplementeIGuidanceforHumenHealthMultimediaRiskAssessment Definitions: - = CentralTendencynotconsidered

HazardousWasteSitesendPermittedFacilities.July 1992. cm2/day= squarecentimetersperday

DTSC. 1994. PreliminaryEndangermentAssessmentGuidanceManual. January1994. CT = CentralTendency

USEPA, 1989, R/skAssessmentGuidanceforSupen'und,Vofume1: HumanHealthEvaluationManual(PartA) InterimFinal. days/year= days peryear

EPA/54011-89/002.Officeof Researchand Development Officeof Emergencyand RemedialResponse. December1989. kg = kilogram

USEPA. 1991. HumanHealthEvaluationManual,SupplementalGuidance:StandardDefaultExposureFactors.March25,1991. kg/mg= kilogramsper milligram

OSV_,.RDirectiveg285.6-03, m3/day =cubic metersper day

USEPA. 1992. DermalExposureAssessment:PnnciplesandApplica§ons,Iofe#mReport. Office of Healthand Environmental m3/kg= cubic metersperkilogram

Assessment EPA600/8-91-OHB. mg/cm2= milligramsper squarecentimeter

rog/day =milligrams perday

mg/kg= milligramsper kilogram

N/A = Notapplicable

RME= ReasonableMaximumExpOsure

mg/m3=milligramsper cubic meter



TABLE6-26

VALUESUSEDFORDALLYINTAKECALCULATIONS

Jet PropulsionLaboratory- OperableUnit-2

IExposura Point: DischargePoint# 4

_ReceptorPopulation: On-siteResident

HReceptorAge:Child/Adult

ExposureRoute Parameter ParameterDefinition Units RME RME CT CT IntakeEquation/
Code Value Rationale/ Value Rationale/ ModelName

Reference Reference

Ingestion (5.5 ;.;l'_'nmalConcentmt_nin Emi mglY.g _ee lame 3 ' _.eeI able 3 - - C.nmnlc Daily Intake (Cl.)l)for ca.hogans (mg/Kg-day)=
IRS-A IngestionRateof Soil for Adults rog/day 100 USEPA1991 - - (CSx IRS-A x EFx ED-Ax CF1x 1/BW-Ax I/AT-C x 1/CF2)+

IRS-C IngestionRateof Soil for Children rog/day 200 USEPA1991 - - (CSx IRS-Cx EFx ED-Cx CF1 x 1/BW-Cx llAT_Cx 1/CF2)
EF ExposureFrequency days/year 350 USEPA1991 - -

ED-A ExposureOurationfor Adults years 24 DTSC1994 - - CDI for noncarcinngens(mg/kg-day)=
ED--C ExposuraDurationfor Children years 6 DTSC1994 - - (CSx IRS-Cx EFx ED-Cx CFI x 1/BW-Cx llAT-N x 1/CF2)
CF1 _',onversionFactor 1 kg/mg 1.00E-06 N/A - -
CF2 3onversionFactor2 days/year 365 N/A - -

BW-A BodyWeightfor Adults kg 70 USEPA1991 - -
BW-C BodyWeightfor Chtidran kg 15 USEPA199t - -
AT-C _veragingTime(Cancer) years 70 DTSC 1994 - -
AT-N _,veragingTime(Non-cancer) years 6 DTSC 1994 - -

Dermal CS ChemicalConcentrationin Soil mg/kg See Table3 See Table3 - - CDI for carcinogens(rog/kg-day)=
CF1 ConversionFactor 1 kg/rog 1.00E-06 N/A - - (CSx SA-A x AF x ABS x EF-A x ED-Ax CF1x
CF2 ConversionFactor2 days/year 365 N/A - - I/BW-A x llAT-C xl/CF2) +
AF Soil to Skin AdherenceFactor mg/cm2 1 USEPA1992 - - (CSx SA-Cx AF x ABS x EF-C x EO-C x CF1 x

ABS AbsorptionFractionof Chemicalfrom Soil unitless chemical-specitic DTSC 1994 - _ 1/BW-Cx I/AT-C x 1/CF2)
SA-A Skin SurfaceArea Availablefor Contactfor Adults cm2/day 5,800 DTSC 1994 - -
SAC Skin SurfaceAreaAvailable for Contactfor Children cm2/day 2,000 DTSC1994 - - CDIfor noncarcinogens(mg/kg-day)=
EF-A ExposureFrequencyfor Adults days/year 100 USEPA199t - - (CSx SAC x AF x ABS x EF-C x ED-C x CFI x
EF-C ExposureFrequencyfor Children days/year 350 USEPA199t - - 1/BW-Cx I/AT-N x 1/CF2)
ED-A ExposureDurationforAdults years 24 DTSC 1994 - -
ED_ ExposureDurationfor Children years 6 DTSC1994 - -
BW-A BodyWeight for Adults kg 70 USEPA199t -
BW-C BodyWeight for Children kg 15 USEPA1991 - -
AT-C AveragingTime (Cancer) years 70 DTSC 1994
AT-N AveragingTime (Non-cancer) years 6 DTSC1994 - -

O_site Fugitive CA ChemicalConcen_"ationin Air rog/m3 See Table 3 See Table3 CDI for carcinogens(rog/kg-day)=

Dust CF2 ConversionFactor2 days/year 365 N/A - - (CAx ED-Ax EF-A x IRA-Ax 1/BW-Ax I/AT-C x 1/CF2)+

IRA-A InhalationRateofSoil for Adults m3/day 20 USEPA1991, DTSC1992 - (CAx ED-Cx EF-Cx IRA-Cx 1/BW-Cx I/AT-C x 1/CF2)

IRA-C Inhalation Rateof Soil for Children m3/day 10 USEPA1989, DTSC1992

EF-A ExposureFrequencyfor Adults days/year 100 USEPA1991 - CDIfor noncarcinogens(rog/kg-day)=

EF-C ExposureFrequencyfor Children days/year 350 USEPA199t (CA x ED-Cx EF-Cx IRA-Cx 1/BW-Cx I/AT-N x 1/CF2)

ED-A ExposureDurationfor Adults years 24 DTSC1994

ED-C ExposureDurationfor Children years 6 DTSC1994 - -

BW-A BodyWeightfor Adults kg 70 USEPA1991 -



ExposureRoute Parameter ParameterDefinition Units RME RME CT CT IntakeEquation/
Code Value Rationale/ Value Rationale/ ModesName

Reference Reference

BW-C BodyWeight for Children kg 15 USEPA199_1 - -

AT-C AveragingTime (Cancer) years 70 DTSC1994

AT-N AveragingTime (Non-cancer) years, 6 DTSC1994 - -
_/olatilizationinto N/A N/A N/A N/A N/A N/A NIA NIA

Ambient Air

References: DTSC. 1992. "Default ExposureParameters". Chapter1. SupplementalGuidanceforHumanHealthMultimediaRiskAssessment Definitions: - = Cenb'alTendency notconsidered

HazardousWasfeSitesandPermiltedFaciliUes.July 1992. cm2/day= squarecentimetersper day

DTSC. 1994. PretimtharyEndangermentAssessmentGuidanceManual.January 1994. CT = CentralTendancy

USEPA. 1989. RiskAssessmentGuidanceforSuperfund,Volume1: HumanHealthEvaluationManual(Part,4)InterimFinal. days/year=days per year

EPA/540/1-89/002.Officeof Researchand Development Officeof Emergencyand RemedialResponse. December1989. kg= kilogram

USEPA. 1991.HumanHealthEvaluationManual,Supp/emenlalGuidance: StandardDefaultExposureFactors.March25. 1991. kg/rog=kilogramsper milligram

OSWERDirective9285.6-03. m3/day=cubic metersper day

USEPA. 1992. DermalExpc_sureAssessment:PrinciplesandApplications,InterimReport. Officeof Healthand Environmental m3/kg=cubic metersper kilogram

Assessment. EPA 600/8-91-OHB, rog/cra2= minigremsper squaracentimeter

rog/day=milligrams per day

mg/kg= milligramsper kilogram

N/A-- Notapplicable

RME= ReasonableMaximumExposure

mg/m3=milligrams percubic meter



TABLE6-27

VALUESUSEDFOR DALLYINTAKECALCULATIONS

Jet PropulsionLaboratory- OperableUnit-2

ScenadoTimeframe: Fu_ra

Medium: Soil

ExposureMedium:Soil

Expasum Point Waste Pit 1/DischargePoint 1

ReceptorPopulation: On-site Resident
ReceptorAge: Child/Adult

ExposureRoute Parameter ParameterDefinition Units RME RME CT CT IntakeEquation/
_.ode Value Rationale/ Value Ra§onale/ ModelName

Reference Reference

Ingestion C._5 U.IlemicalL;oncentrationin :Soil rP.g/kg ':s_e t able5 _ee Table3 -- ChronicDaily IntaKe(CDI) for carcinogens(mg/l<g-clay)=
IRS-A IngasfionRateof Soil for Adults rog/day 100 USEPA199t (CSx IRS-A x EFx ED-Ax CF1x 1/8W-Ax I/AT-C x 1/CF2)+
IRS-C IngestionRateof Soil for Children rog/day 200 USEPA1991 - (CSx IRS-Cx EFx ED-Cx CF1x 1/BW,-Cx llAT-C x 11CF2)

EF ExposureFrequency days/year 350 USEPA199J -
ED-A ExposureDurationfor Adults years 24 DTSC1994 - - CDI for noncercinngens(rog/kg-day)=
ED-C ExposureDurationfor Childran years 6 DTSC1994 _ (CSx IRS-Cx EF x ED-Cx CF1x 1/BW.Cx I/AT-N x 1/CF2)
CF1 ConversionFactor 1 kg/rog 1.00E-06 N/A - -
CF2 ConversionFactor2 days/yeer 365 N/A - -

BW-A Body Weightfor Adults kg 70 USEPA1991 - -
BW-C Body Weightfor Childran kg 15 USEPA1991 - -
AT-C AveragingTime (Cancer) years 70 DTSC1994 - -
AT-N AveragingTime (Non-cancer) years 6 DTSC1994 - -

Den_nal CS Chemical Concentrationin Soil rog/kg See Table3 SeeTable 3 - - CDI for Carcinogens(mg/kg-day)=
CF1 ConversionFactor I kg/rog 1.00E-06 N/A - - (CS x SA-A x AF x ABS x EF-Ax ED-AxCF1 x
CF2 ConversionFactor2 days/year 365 N/A - - 1/BW-Ax llAT-C xi/CF2) +
AF Soil to SkinAdharence Factor mg/cm2 1 USEPA1992 - (CSx SA-Cx AFx ABS x EF-C x ED-C x CF1 x

ABS AbsorptionFractionof Chemical from Soil unitiess chemical-specific DTSC1994 - - 1/BW.Cx I/AT-C x 1/CF2)
SA-A Skin SurfaceAmaAvailablefor Contactfor Adults or_Jday 5.800 DTSC1994 -
SA-C Skin SurfaceArea Availablefor Contactfor Children cm?Jday 2.000 DTSC1994 - - CDI for noncarcinngens(mg/kg-day)=
EF-A ExposureFrequencyfor Adults days/year 100 USEPA1991 - (CSx SA-Cx AF x ABS x EF-C x ED-C x CF1x

EF-C ExposureFrequencyfor Children days/year 350 USEPA1991 - - I/BW-Cx IIAT-N x 1/CF2)
ED-A ExposureDurationfor Adults years 24 DTSC1994
ED-C ExposureDurationfor Children years 6 DTSC1994 - -
BW-A Body Weightfor Adults kg 70 USEPA1991 -
BW-C BodyWeightfor Children kg 15 USEPA1991 -
AT-C Averaging Time(Cancer) years 70 DTSC1994 -
AT-N Averaging Time(Non-cencer) years 6 DTSC1994 -

On-siteFugitive I CA Chemical Concentrationin Air rog/m3 SeeTable 3 SeeTable 3 - - CDI for carcinogens(mg/kg-day)=

Dust CF2 ConversionFactor 2 days/year 365 N/A - P-,.Ax ED-Ax EF-Ax IRA-Ax 1/BW-Ax 1/AT-Cx 1/CF2)+

IRA.-A InhalationRateof Soil for Adults m3/day 20 USEPA1991,DTSC1992 - - CAx ED-Cx EF-C x IRA-Cx 1/BW-Cx I/AT-C x 1/CF2)

IRA-C InhalationRateof Soilfor Children m3/day 10 USEPA1989.DTSC1992 - -

EF-A ExposureFrequencyfor Adults days/year 100 USEPA1991 - _,DIfor noncarcinogens(mg/kg-day)=

EF-C ExposureFrequencyfor Children days/year 350 USEPA1991 - - CAx ED-Cx EF-C x IRA-Cx 1/BW-Cx I/AT-N x 1/CF2)

ED-A ExposureDurationfor Adults years 24 DTSC1994 -

ED-C ExposureDurationfor Children years 6 DTSC1994 -

BW-A BodyWalghtfor Adults kg 70 USEPA1991 - -



Exposure Route ' Parameter Parameter Definition Units RME RME CT i CT Intake Equation/
Code Value Rationale/ Value [ Rationale/ I Model Name

Reference Reference

BW-C Body Weight for Children kg 15 USEPA 1991 - -

AT-C Averaging Time (Cancer) years 70 DTSC 1994 - -

AT-N Averaging Time (Non-cancer) years 6 DTSC 1994 - -

!VolaUlizafion into N/A N/A N/A N/A N/A N/A N/A NIA

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human HeaEh Multimedia Risk Assessment Definitions: - = Can_,'al Tendency not considered

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square centimeters per day

DTSC. 1994. PreUminary Endangerment Assessment Guidance Manual. January 1994. CT = Central Tendancy

USEPA. 1989. RiskAssessmentGuidanceforSuperfund, Volume I: HumanHealthEvaluah_nMenual(PertA)lnte#mFinal. days/year=dayaperyear

EPA/540/1-89/002. Office of Research and DevelopmenL Office of Emergency and Remedial Response. December 1989. kg = kilogram

USEPA. 1991. Human t-/eaffh Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. March 25, 1991. kg/rog = kilograms per milligram

OSWER Directive 9285.6-03. m3/day = cubic meters per day

USEPA. 1992. Dermal Exposure Assessment: Pnnciples and Applications, Interfm ReporL Office of Health and Environmental m3/kg = cubic meters per kilogram

Assessment. EPA 600/8-91-OHB. mg/cm2 = milligrams per square centimeter

mg/day = milligrams per day

mg/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

mg/rn3 = milligrams per cubic meter



i

TABLE 6-28

VALUES USEDFOR DALLYINTAKECALCULATIONS

Jet PropulsionLaboratory - OperableUnit-2

Scenario Timeframe: Future

edium: Soil

xposura Medium: Soil

xposura Point: Waste Pit 4

eceptor Population: On-site Resident

ecept_ ,Age:Child/Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Refererme Reference

Ingestmn C,S chemmal Concentrationin 5o_1 mg/kg See Table 3 See 'i"ablea - - Chronic Daily Intake (CDI) for carcinogens (rog/kg-day)=
tRS-A Ingestion Rate of Soil for Adults mg/day 100 USEPA1991 - - (CS x IRS-A x EF x ED-Ax CF1 x 1/BW~Ax IIAT-C x 1/CF2) +
IRS-C Ingestion Rate of Soil for Children mg/day 200 USEPA1991 - - (CSx IRS-Cx EF x ED-C x CF1 x 1/BW-Cx 1/AT*-Cx 1/CF2)

EF Exposure Frequency days/year 350 USEPA1991 - -

ED-A Exposure Duration for Adults years 24 ' DTSC 1994 - - 3DI for noncarcinogens (mg/kg--day)=
ED-C Exposure Duration for Children years 6 DTSC 1994 - - (CSxlRS-CxEFxED-CxCFlxtlBW-CxllAT-Nxl/CF2)

CFI Conversion Factor 1 kg/mJ_ 1.(X)E-06 N/A - -
CF2 Conversion Factor 2 days/year 365 NIA - -

BW..A Body Weight for Adults kg 70 USEPA1991 - -
BW-C Body Weight for Children kg 15 USEPA 1991 - -
AT-C Averaging Time (Cancer) years 70 DTSC 1994 - -
AT-N Averaging Time (Non-cancer) years 6 DTSC 1994 - -

Dermat CS _',hemicalConcentration in Soil mg/kg See Table 3 See Table 3 - - CDIfor carcinogens (mg/kg-day) =
CF1 Conversion Factor 1 kg/rog 1.00E-06 N/A - - (CSx SA-A x AF x ABS x EF-A x ED-Ax CFI x
CF2 ConversionFactor 2 days/year 365 N/A - - I/BW-A x IIAT-C xIICF2) +
AF Soil to Skin Adherence Factor mg/cm2 I USEPA 1992 - - (CS x SA-Cx AF x ABS x EF-C x ED-C x CF1x

ABS Absorption Fraction of Chemical from Soil unitless chemical-specific DTSC 1994 - - 1/BW-C x I/AT.-C x 1/CF2)
SA-A Skin Surface Aree Available for Contact for Adults cm2/day 5,800 DTSC1994 - -
SAC Skin Surface Area Available for Contact for Children cm2/day 2,000 DTSC1994 - - CDI for noncercinogens (mg/kg-day) =
EF-A Exposure Frequencyfor Adults days/year 100 USEPA1991 - - (CSx SA-Cx AF x ABS x EF-C x ED-C x CF1x

EF-C Exposure Frequencyfor Children days/year 350 USEPA1991 - - I/BW-C x I/AT-N x 11CF2)
ED-A Exposure Duration for Adults years 24 DTSC1994 - -
ED-C Exposure Duration for Children years 6 DTSC1994 - -
BW-A Body Weight for Adults kg 70 USEPA1991 - -

BW-C Body Weight for Children kg 15 USEPA1991 - -
AT-C Averaging Time (Cancer) years 70 DTSC1994 - -
AT-N Averaging Time (Non-cancer) years 6 DTSC1994 -

On-site Fugitive CA Chemical Concentration in Air rog/m3 See Table 3 See Table 3 - - CDI for carcinogens(mg/kg-day) =

Dust CF2 Conversion Factor 2 days/year 365 N/A - - (CAx ED-Ax EF-A x IRA-A x 1/BW-Ax llAT-C x 1/CF2) +

IRA*A Inhalatlen Rate of Soil for Adults m3/day 20 USEPA1991, DTSC 1992 - - CAxED-CxEF-CxlRA-CxIIBW-CxllAToCxllCF2)

IRA-C Inhalation Rate of Soil for Children m3/day 10 USEPA i989, DTSC 1992 - -

EF-A Exposure Frequency for Adults days/year 100 USEPA1991 - - CDI for noncarcinogens(mgJkg.day)=

EF-C Exposure Frequency for Children daye/yeer 350 USEPA1991 - - (CAx ED-Cx EF-C x IRA-C x I/BW-C x I/AT-N x 1/CF2}

ED-A Exposure Duration for Adults years 24 DTSC 1994 -



Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationalel Value Rationale/ Model Name

Reference Reference

ED-C Exposure Durationfor-Children years 6 DTSC 1994 - -

BW-A Body Weight for Adults kg 70 USEPA1991 - -

BW.-C Body Weight for Children kg 15 USEPA1991 - -

AT-C Averaging Time (Cancer) years 70 DTSC 1994 - -

AT-N Averaging Time (Non-cancer) years 6 DTSC 1994 - -

Volatilization into NIA N/A N/A N/A N/A N/A NIA NIA

Ambient Air

References: DTSC. 1992. "Default Exposure Paremeters". Chapter1. SupplementalGuidanceforHuman HealthMulSmediaRiskAssessment Definitions: -=CentrelTendencynotconsidered

HazardousWasteSites andPermittedFacilities. July 1992. cm2,'day = squarecentimeters per day

DTSC. 1994. PreliminaryEndangermentAssessmentGuidanceManual, January 1994. CT = Central Tendancy

USEPA. 1989. RiskAssessmentGuidancefor Superfund,Volume1: HumanHealthEvaluationManual(PartA) Interim Final. days/year = days per year

EPA/54011-89/002. Office of Researchand Development. Off'meof Emergencyand Remedial Response. December 1989. kg = kilogram

USEPA, 1991. HumanHealthEvaluationManual,SupplementalGuidance: StandardDefaultExposureFactors, March 25, 1991. kg/mg = kilograms per milligram

OSWER Directive 9285.6-03. m3/day = cubic meters per day

USEPA, 1992. DermalExposureAssessment:Principlesand Applications,Inte#mReport, Officeof Health and Environmental m3/kg = cubic meters per kilogram

Assessment. EPA co00/8-91-OHB, mg/cm2 = milligrams per square centimeter

mg/day = milligrams per day

mg/kg = milligrams per kilogram

NIA = Notapplicable

RME = Reasonable Maximum Exposure

rog/m3 = milligrams per cubic meter



TABLE 6-29

VALUE_ USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

,cenmio Timeframe: Current

!edium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 2

Receptor Population: Construcfion Worker'

Receptor Age'.Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Cede Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 - :Chronic Daily Intake (CDI) (rog/kg-day) =

IRS Ingestion Rate of Soil rog/day 480 USEP^ 1991 - - CS x IRS x EF x ED x CF1 x FI x 1/BW x 1/AT x 1/CF2

EF Exposure Frequency days_ear 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years I Best professional judgement - -

CF1 Conversion Factor 1 kg/rog 1.00E-06 N/A - -

CF2 !Conversion Factor 2 days/year 365 N/A - -

FI Fraction ingested fi'om Contaminated Source unitless 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

^T-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

Dermal CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 - - CDI (rog/kg-day) =

CF1 Conversion Factor I kg/rog 1.00E-06 N/A - - CS x SAxAF xABS x EF x ED x CF1 x

CF2 ConverSion Factor 2 days/year 365 N/A - - I/BWx llAT x 1/CF2

AF Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 - -

ABS Absorption Factor unifiess chemical-specific - -

SA Skin Surface Area Available for Contact cm2/day 5,000 Calculated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

^T-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

On- site Fugitive CA Chemical Concentration in AIr mglm3 See Table 3 See Table 3 - - CDI (mg/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 N/A - - CA x ED x EF x IRA x 1/BW x 1/AT x 11CF2

IRA Inhalation Rate of Soil m3/day 20 USEPA 1989, DTSC 1992 - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -



Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Cede Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED Exposure Duration years I Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years I Best professional judgement - -

VolatilizaUon into N/A N/A N/A N/A N/A N/A N/A NIA

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Pexmitted Facilities. July 1992. cn12/day= square centimeters per day

USEPA. 1989. Risk Assessment Guidance for Supedund, Volume 1: Human Health Evaluation Manual (Part A) Interim Final. CT = Central Tendency

EPA/540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1999. days/year = days per year

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. March 25, 1991. kg = kilogram

OSWER Directive 9285.6-03. kg/rog = kilograms per milligram

USEPA. 1992. Dermal Exposure Assessment: Principles and App[ications, interim Report. Or, ce of Health and Environmental m3/day = cubic meters per day

Assessment. EPA 600/8-91-OHB. m3/kg = cubic meters per kilogram

rog/cra2 r.milligrams per square centimeter

mg/day = milligrams per day

mg/kg = milligrams per kilogram

N/A = Not applicable

RME= Reasonable Maximum Exposure

mg/m3 = milligrams per cubic meter



TABLE 6-30

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

;cenorio Timeframe: Current

ledium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: Constn_ction Wod(ar

Receptor Age: Adult

Exposure Route Parameter Parameter Definition Un/ts RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (mg/kg-day) =

IRS Ingestion Rate of Soil rog/day 480 USEPA 1991 - - CS x IRS x EF x ED x CF1 x FI x 1/BW x llAT x _ICF2

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

CFr Conversion Factor I kg/mg 1.00E-06 N/A - -

CF2 Conversion Factor 2 days/year 365 N/A - -

FI Fraction Ingested from Contaminated Source uniUess 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1969, DTSC 1992 - -

AT-C /kvereging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor 1 kglmg 1.00E*06 N/A - - CS x SAxAF xABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 N/A - - 1/BW x llAT x 11CF2

AF Soil to Skin Adherence Factor mglem2 0.5 USEPA 1992 - -

ABS Absmption Factor uniiless chemical-specific - -

SA Skin Surface Ama Available for Contact cm2/day 5,000 Calc_ulated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years I Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

On- site Fugitive CA Chemical Concentration in Air rog/m3 See Table 3 See Table 3 - - CDI (rog/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 N/A - - CA x EDx EF x IRA x 1/BW x 1/AT x 11CF2

IRA Inhalation Rate of Soil m3/day 20 USEP^ 1989, DTSC 4992 - -

EF Exposure Frequency days/year 250 USEP^ 1989, DTSC t992 - -



..... .... (i̧¸

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake EquaUon/

Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED :Exposure Duration years 1 Best professional judgement - -

SW IBody Weight kg 70 USEPA 1989, DTSC 1992 - -

^T-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N _veraging Time (Non-cancer) years 1 Seat professional judgement - -

Volatilization into N/A N/A N/A N/A N/A N/A N/A NIA

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter t. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Pen_itted Facilities. July 1992. cm2/day = square centimeters per day

USEPA. t989. Risk Assessment Guidance for Super[und, Volume 1: Human Health Evaluation Manual (Part A) thtedm Final. CT = Central Tendancy

EPA/540/1-89/002. Office of Research and Development Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. t991. Human Health Evaluation Manual, Supplemental Guidance' Standard Default Exposure Factors. March 25, 1991. kg = kilogram

OSWER Directive 9285.6-03, kg/mg = kilograms per milligram

USEPA. 1992. Dermal Exposure Assessment: Principles and Applicationa, interim Report. Office of Health and Environmental m3/day = cubic meters per day

Assessment. EPA 600/8-91-OHB. m3/kg = cubic meters per kilogram

mg/cm2 = milligrams per square centimeter

mg/day = milligrams per day

mg/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

mg/m3 = milligrams per cubic meter



(

TABLE 6-31

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

.3cenadoTimeframe; Current

Vledium: Soil

Exposure Medium: Soil

_(posure Point: Discharge Point 4

=.eceptorPopulation- Construction Worker

Receptor Age: Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Cede Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (rog/kg-day) =

IRS Ingestion Rate of Soil rog/day 480 USEPA 1991 - - CS x IRS x EF x ED x CF1 x FI x 1/BW x llAT x 1/CF2

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

CF1 Conversion Factor I kg/mg 1.00E-06 N/A - -

CF2 Conversion Factor 2 days/year 365 N/A - -

FI Fraction Ingested from Contaminated Source unit_ess 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non'Cancer) years 1 Best professional judgement - -

Don'nal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor 1 kg/rog 1.00E-06 N/A - - CS x SAxAF x ABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 N/A - - 1/BW x llAT x 1/CF2

AF Soil to Skin Adherence Factor mg/crn2 0.5 USEPA 1992 - -

/kBs Absoq)tion Factor uniUess chemical-specific _ _

SA Skin Surface Area Avanabla for Contact cm2/day 5,000 Calculated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years I Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

On- site Fugitive CA Chemical Concentretion in/Ur mg/ro3 See Table 3 See Table 3 - - CDI (mg/kg-day) =

DUstGeneration CF2 Conversion Factor 2 days/year 365 N/A - - CA x ED x EF xtRA x 1/lW x t/AT x 11CF2

IUSEPA 1989IRA Inhalation Rate of Soil m3/day 20 : . DTSC t992 - -

EF Exposure, Frequency days/year 250 LJSEPA1989. DTSC 1992 - _



(

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED Exposure Duration years t 13estprofessional judgement -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

^T-N Averaging Time (Non-cancer) years t Best professional judgement - -

VolaUlization into N/A N/A N/A N/A N/A N/A N/A NI^

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Heal01Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square centimeters per day

USEPA. 1989. Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part A) Interim Final. CT -- Cantral Tandancy

EP/V540/I-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. March 25, 1991. kg = kilogram

OSWER Directive 9285.6-03. kg/mg = kilograms per milligram

USEPA. 1992. Dan_al Exposure Assessment: Principles end Applications, Interim Report. Office of Health and Environmental m3/day = cubic meters per day

Assessment. EPA 600/8-91-OHB. m3/t<9 = cubic meters per kilogram

mglcm2 = milligrams per square centimeter

mglday = milligrams per day

mg/kg = milligrams per kilogram

N/^ = Not applicable

RME = Reasonable Maximum Exposure

mg/m3 = milligrams per cubic meter



TABLE 6-32

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboraton/- Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 1/Discharge Point 1

_eceptor Population: Construction Worker

_.eceptor/_,: Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (rog/kg-day) =

IRS Ingestion Rate of Soil mg/day 480 USEPA 1991 - - CS x IRS x EF x ED x CF1 x Fl x 1/BW x 1/AT x 11CF2

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement -

CF1 Conversion Factor 1 kg/rog 1.00E-06 N/A - -

CF2 Conversion Factor 2 daye/year 365 N/A -

FI Fraction Ingested from Contaminated Source unitless 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor 1 kgkng 1.00E-06 N/A - - CS x SAxAF xABS x EF x ED x CFtx

CF2 Conversion Factor 2 daye/yeer 365 N/A - - 1/BW x l/AT x 1/CF2

Al= Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 - -

ABS _.bsorptionFactor unitiess chemical-specific - -

SA Skin Surface Area Available for Contact cm2/day 5,000 Calculated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Tine (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years I Best professional judgement - -

On- site Fugitive CA Chemical Concentration in AIr rog/m3 See Table 3 See Table 3 - - CDI (rog/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 N/A - - CA x EDx EF x IRA x 1/BW x 1/AT x 11CF2

IRA Inhalation Rate of Soil m3/day 20 LISEPA 1989, DTSC 1992 - -

EF Exposure Frequency days/year 250 LJSEPA1969, DTSC 1992 - -



Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED Exposure Duration years t Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 !USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years I Bast professional judgement -

Volatilization into N/A N/A N/A N/A N/A N/A N/A NIA

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Pan'nittodFacilities. July 1992. cm2/day =square centimeters per day

USEPA. 1989. Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part A) Inteflm Final. CT = Central Tendancy

EPAJ540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year =days per year

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. March 25, 1991. kg = kilogram

OSWER Directive 9285.6-03. kg/mg = kilograms per milligram

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications, Interim Report. Office of Health and Environmental m3/day = cubic meters per day

Assessment. EPA 600/8-91 -OHB. m3/kg = cubic meters per kilogram

mg/cm2 = milligrams per square centimeter

mg/day = milligrams per day

rog/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

mg/m3 = milligrams per cubic meter



TABLE 6-33

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboreto_y- Operable Unit-2

Scenario Timeframe: Cun'ent

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 4

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (mg/kg-day) =

iRS Ingestion Rate of SOIl rog/day 480 USEPA 1991 - - CS x IRS x EF x ED x CF1 x FI x 1/BW x l/AT x 11CF2

EF Exposure Frequency days/year 250 USEPA 1969, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

CF1 Conversion Factor 1 kg/rog 1.00E--06 N/A - -

CF2 Conversion Factor 2 days/year 365 N/A - -

FI Fraction Ingested from Contaminated Source unifiess 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years I Best professional judgement - -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor 1 kglmg 1,00E-06 N/A - - CS x SA x AF x ABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 NIA - - 1/BWx llAT x 11CF2

Al= Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 - -

ABS Absorption Factor unitless chemical-specific - -

SA Skin Surface Area Available for Contact cm2/day 5,000 Calculated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 1 Best professional judgement - -

BW Body Weight kg 70 USEPA lgsg, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 1 Best professional judgement - -

On- site Fugitive CA Chemical Concenlmtion in AIr rog/m3 See Table 3 See Table 3 - - CDI (rog/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 N/A - - CA x ED x EF x IRA x 1/BW x 1/AT x 1/CF2

IRA Inhalation Rate of Soil m3/day 20 USEPA 1969, DTSC 1992 - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -



Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

ED ExposureDuration years I Bestprofessionaljudgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging 'lime (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N _veroging Time (Non-cancer) years I Best professional judgement - -

Volatilization into N/A N/A N/A N/A N/A N/A NI^ N/A

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = CentralTendency not considered

Hazardous Waste Sites and Permitted Factiitias. Jury 1992. cm2/day = square centimeters per day

USEPA. 1989. Risk Assessment Guidance for Supe_und, Volume 1: Human Health Evaluation Manual (Part ^) Interim Final. CT = CentralTendancy

EPA/540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year =days per year

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. March 25, 1991. kg = kilogram

OSWER Directive 9285.8-03. kg/mg = kilograms per milligram

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications, Interim Report. Office of Health and Environmental m3/day = cubic meters per day

Assessment. EPA 600/8-91-OHB. m3/kg = cubic meters per kilogram

rog/cra2 = milligrams per square centimeter

mglday = milligrams per day

mg/kg = milligrams per kilogram

Nf^ = Not applicable

RME = Reasonable Maximum Exposure

rog/m3 = milligrams per cubic meter



TABLE 6-34

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Expeaufe Medium: Soil

Exposure Point: Discharge Point 2

Receptor Population: Commerctel Worker

Receptor Age: Adult

Exposure Route Parameter J Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil rog/kg, See Table 3 See Table 3 - - Chronic Daily intake (CDI) (mg/kg-day) =

IRS Ingestion Rate of SOl[ mo/day 59 USEPA 1989, DTSC 1992 -- - CS x IRS x EF x ED x CF1 x FI x I/BWx l/AT x I/CF,_

EF Exposure Frequency days/year 250 USEPA 1989. DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989. DTSC 1992 - -

CF1 Conversion Factor 1 kg/rog 1.00E-06 - - -

CF2 Conversion Factor 2 days/year 365 -

FI Fraction Ingested from Contaminated Source unitiess 0.25 Best professional judgement [ - -

BW Body Weight kg 70 USEPA 1969. DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

Dermal CS !Chemical Concenlmtion in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor I kgkng 1.00E-06 - - - CS XSAxAF x ASS x EF x ED x CFlx

CF2 Conversion Factor 2 days/year 365 - - - I/BW x llAT x 1/CF2

AF Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 - -

ABS N_sorpfion Factor uoitless chemical-specific [ _ -

SA Skin Surface Available for Contact em2/day 5,000 Calculated - -

EF Exposure Frequency days/yeer 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

SW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989. DTSC 1992 -

AT-N Averaging ,_me (Non.cancer) years 25 USEPA 1989. DTSC 1992 -

On- site Fugitive CA Chemical Concentration in AIr rog/m3 See Table 3 See Table 3 - - CDI (mg/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 - - CA x ED x EF x IRA x 1/BW x 11A'I_x 1/CF2

IRA Inhalation Rate of Soil m3/day 20 USEPA 1989. DTSC 1992 -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -



Exposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/

Code I Value Rationale/ Value Rationale/ Model Name
Reference Reference

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 !USEPA 1989, DTSC 1992 - -

Volatilization into: N/A N/A N/A N/A N/A tEA N/A N/A

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square centimeters per day

USEPA. 1989. Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part A) Interim Final. CT = Central Tendancy

EPA/54011-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications, Interim Report. Office of Health and Environmental kg = kilogram

Assessment. EPA 600/8-91 -OHB. kg/rog = kilograms per miltigmm

m3/day = cubic meters per day

m3_.g = cubic meters per kilogram

mg/cm2 = milligrams per square centimeter

rog/day = milligrams per day

rog/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

mglm3 = milligrams per cubic meter



TABLE 6-35

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

;cenano Timeframe: Curt'ertl

_ledium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: Commercial Worker

Receptor Age: Adult

Exposure Route I Parameter I Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (mg/kg-day) =

IRS ingestion Rate of Soil mglday 50 USEPA 1989, DTSC 1992 - - CS x IRS x EF x ED x CF1 x FI x 1/BWx l/AT x 1/CF2

EF Exposure Frequency days/year 250 USEPA 1989, DTSC t992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

CFI Conversion Factor I kg/rog 1.00E-06 - - -

CF2 Conversion Factor 2 days/year 365 -

FI Fraction Ingested from Contaminated Source unitless 0.25 Best prefesslonal judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

Dermal CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 - - CDI (rog/kg-clay)=

CF1 Conversion Factor I kg/mg 1.00E-06 - - - CS x SA x AF x ABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 - - - 1/BW x l/AT x 11CF2

AF Soil to Skin Adherence Factor mglcm2 0.5 USEPA 1992 - -

ABS N_soq3tionFactor unit_ess chemical-specific i - -

SA Skin Surface Available for Contact cm2/day 5.000 Calculated - -

EF Exposure Frequency clays/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

On- site Fugitive CA Chemical Concentration in Air rog/m3 See Table 3 See Table 3 - - CDI (mg/kg-<lay)=

Dust Generation CF2 Conversion Factor 2 days/year 365 - - - CA x ED x EF x IRA x I/BW x l/AT x 1/CF2

IRA Inhalation Rate of Soil m31day 20 USEPA 1989, DTSC 1992 - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, D'TSC 1992 - -



Exposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

^T-C Averaging Time (Cancer) yearn 70 JSEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 !JSEPA 1989, DTSC 1992 - -

dola§lizetion into N/A N/A N/A N/A N/A N/A N/A N/A

Ambient Air

References: DTSC. 1992, "Default Exposure Parameters". Chapter t. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Permitted Facitit_es. July 1992. crn2iday = square centimeters per day

USEPA, 1989. Risk Assessment Guidance _orSuperfund, Volume 1: Human Health Evaluation Manual (Pa_tA) Interim Final. CT = Central Tendancy

EPN540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications, Interim Report. Office of Health and Environmental kg = kilogram

Assessment. EPA 600/8-91-OHB. kg/mg = kilograms per milligram

m3/day = cubic meters per day

m3/kg = cubic meters per kilogram

mg/crn2 = milligrams per square centimeter

mg/day = milligrams per day

mg/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

mglm3 = mitligrama per cubic meter



TABLE 6-36

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

_cenario Timeframe: Current

Aedium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 4

_eceptor Population: Commercial Wonder

_eceptor Age: Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Cede Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (mg_g-day) =

IRS Ingestion Rate of SOIl mglday 50 USEPA 1989, DTSC 1992 - - CS xlRS x EF x ED x CF1 x FI x 1/BWx I/AT x l/CF;

EF _ExposureFrequency days/year 250 USEPA 1989, DTSC 1992 - -

I ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -
CF1 Conversion Factor I kg/mg 1.00E-06 - - -

CF2 Conversion Factor 2 days/year 365 -

FI Fraction Ingestedfrom Contaminated Source unifess 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor I kg/mg t.00E-06 - - - CS x SAxAF x ABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 - - - 1/BW x l/AT x 11CF2

AF Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 -

ABS Absoft/on Factor unit/ess chemical-specific _

SA Skin Surface Available for Contact cm2/day 5,000 Calculated - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, DTSC t992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC '1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC '1992 - -

I On- site Fugitive CA Chemical Concentration in Air mo/m3 See Table 3 See Table 3 - - CDI (mg/kg<lay) =

Dust Generation CF2 Conversion Factor 2 days/year 365 - - - CA x ED x EF x IRA x 1/BW x I/AT x 1/CF2

IRA Inhalation Rate of Soil m3/day 20 !JSEPA 1989, DTSC 1992 - -

EF Exposure Frequency days/year 250 !JSEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW BodyWeight kg 70 USEPA 1969, DTSC 1992 - -



Exposure Route Parameter i Parameter Definition Units RME RME CT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

AT-C Averaging Time (Cancer) years 70 LJSEPA1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 LJSEPA1989, DTSC 1992 - -

¥ola'dtization into NIA N/A N/A N/A N/A N/A N/A N/A

Ambient Air

Retemnces: DTSC. 1992. "Default Exposure Parametem". Chapter t. Supplemental Gu'_ance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Pet'mit-tedFacilities. &uly 1992. cm2/day = square centimeters per day

USEPA, 1989. Risk Assessment Guidance for Superfund. Volume 1: Human Health Evaluation Manual (Part A) Interim Final. CT = Central Tendancy

EP/V540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications, Interim Report, Office of Health and Environmental kg = kilogram

Assessment. EPA 600/8-91-OHB. kg/rog = kilograms per milligram

m31day= cubic mefam per day

m3/kg = cubic meters per kilogram

rog/cra2 = milligrams per square centimeter

rog/day = milligrams per day

mg/kg = milligrams per kilogram

NIA = Notapplicable

RME = Reasonable Maximum Exposure

rog/m3 = milligrams per cubic meter



TABLE 6-37

VALUES USED FOR DALLYINTAKE CALCULATIONS

Jet Propalsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

_ledium: Soil

-'_xposureMedium: Soil

-xposure Point: Waste Pit 1/Discharge Point1

:_eceptorPopulation: Commercial Worker

:_eceptorAge: Adult

! Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name
Reference Reference

Ingestion CS Chemical Concentration in Soil rog/kg See Table 3 See Table 3 _ - Chronic Daily Intake (CDI) (mg/kg-day) =

IRS Ingestion Rate of Soil rog/day 50 USEPA 1989, DTSC 1992 - - CS x IRS x EF x ED x CF1 x FI x 1/BWx l/AT x l/CF;

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

CFI Conversion Factor I kg/mg 1.00E-06 - - -

CF2 Conversion Factor 2 days/year 365 -

FI Fraction Ingested from Contaminated Source unitless 8.25 Best prefessional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (mg/kg-day) =

CF1 Conversion Factor I kg/rog 1.00E-06 - - - CS x SA xAF xABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 - - - 1/_,W x llAT x 11CF2

Al= Soil to Skin Adherence Factor rog/cra2 0.5 USEPA 1992 -

ABS Absorption Factor unitless chemical-specific -

SA Skin Surface Available for Contact cm2/day 5,000 Calculated -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT*N Averaging Time (Non.cancer) years 25 USEPA 1989, DTSC 1992 - -

On- site Fugitive CA Chemical Concentration in Air mgkn3 See Table 3 See Table 3 - - CDI (mg/kg..day)=

Dust Generation CF2 Conversion Factor 2 days/year 365 - - - CA x ED x EF x IRA x 1/BW x l/AT x 1/CF2

IRA Inhalation Rate of Soil m3/day 20 USEPA 1989. DTSC 1992 - -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 LJSEPA1989, DTSC 1992 - -

BW Body Weight kg 70 LISEPA1989. DTSC 1992 - -



ii {
Exposure Route Pammetar Parameter Definition Units RME RME CT CT Intake Equation/

Code Value Rationale/ Value Rationale/ Model Name
Reference Reference

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

Volatilization into N/A N/^ N/A N/A N/A N/A N/A N/A

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedie Risk Assessment Definitions: - = Central Tendency not censidemd

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square centimeters per day

USEPA. 1989. Risk Assessment Guidarmefor Super[und, Volume 1: Human Health Evaluation Manual (Pat A) Interim Final. CT = Central Tandancy

EPN540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1992. Dermal Exposure Assessment: Piinciples and Applications, Intafim Report. Office of Health and Environmental kg = kilogram

AssesemanL EPA 600/8-91-OHB. kg/mg = kilograms per milligram

m3/day = cubic meters per day

m3/k9 = cubic meters per kilogram

mg/cm2 = milligrams per square centimeter

rog/day = milligrams per day

rog/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

rog/m3 = milligrams pet cubic meter



TABLE6-38

VALUES USED FOR DAILY INTAKE CALCULATIONS

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 4

Receptor Population: Commercial Worker

Receptor Age: Adult

Exposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/
Code Value Rationale/ Value Rationale/ Model Name

Reference Reference

Ingestion CS ;hemical Concentration in Soil rog/kg See Table 3 See Table 3 - - Chronic Daily Intake (CDI) (mg/kg-day) =

IRS Ingestion Rate of Soil rog/day 50 USEPA 1989, DTSC 1992 - CS xIRS x EF x ED x CF1 x FI x 1/BW x llAT x 1/CF2

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

CF1 Conversion Factor 1 kg/mg 1.00E-06 - - -

CF2 Conversion Factor 2 days/year 365 -

FI Fraction Ingested from Contaminated Source unitless 0.25 Best professional judgement - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 -

Dermal CS Chemical Concentration in Soil mg/kg See Table 3 See Table 3 - - CDI (rog/kg-day) =

CF1 Conversion Factor I kg/rog 1.00E-06 - - - CS x SAxAF x ABS x EF x ED x CF1 x

CF2 Conversion Factor 2 days/year 365 - - IlBW x l/AT x 1/CF2

AF Soil to Skin Adherence Factor rng/cm2 0.5 USEPA 1992 - -

ABS Absorption Factor unitless chemical-specitic _ _

SA Skin Surface Available for Contact cm2/day 5,000 Calculated -

EF Exposure Frequency days/year 250 USEPA 1989, DTSC 1992 -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 - -

AT-C Averaging Time (Cancer) years 70 USEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-c.ance 0 years 25 USEPA 1989, DTSC 1992 - -

On- site Fugitive CA Chemical Concentration in Air mg/m3 See Table 3 See Table 3 - CDI (mg/kg-day) =

Dust Generation CF2 Conversion Factor 2 days/year 365 - CA x ED x EF x IRA x 1/BW x 1/A1'x 1/CF2

IRA Inhalation Rate of Soil m3/day 20 USEPA 1989, DTSC 1992 -

EF Exposure Frequency clays/year 250 USEPA 1989, DTSC 1992 - -

ED Exposure Duration years 25 USEPA 1989, DTSC 1992 - -

BW Body Weight kg 70 USEPA 1989, DTSC 1992 -



F_xposureRoute Parameter J Parameter Definition Units RME RME CT CT Intake Equation/
Code Value R_tionale/ Value Rationale/ Model Name

Reference Reference

AT-C Averaging Time (Cancer) years 70 LISEPA 1989, DTSC 1992 - -

AT-N Averaging Time (Non-cancer) years 25 USEPA 1989, DTSC 1992 - -

,,/olatilization into N/A N/A N/A N/A N/A N/A N/A N/A

Ambient Air

References: DTSC. 1992. "Default Exposure Parameters". Chapter 1. Supplemental Guidance for Human Health Multimedia Risk Assessment Definitions: - = Central Tendency not considered

Hazardous Waste Sites and Permitted Facilities. July 1992. cm2/day = square canUmetersper day

USEPA. 1989. Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part A) Interim Final. CT = Central Tendency

EPA/540/1-89/002. Office of Research and Development. Office of Emergency and Remedial Response. December 1989. days/year = days per year

USEPA. 1992. Demlal Exposure Assessment: Principles and Applications. InterimReport. Office of Health and Environmental kg = kilogram

Assessment. EPA 600/8-91-OHB. kg/rog = kilograms per milligram

m3/day = cubic meters per day

m3/kg = cubic meters per kilogram

mg/cm2 = milligrams per square centimeter

rog/day = mJlligrams per day

mg/kg = milligrams per kilogram

N/A = Not applicable

RME = Reasonable Maximum Exposure

rog/m3 = milligrams per cubic meter



TABLE 6-39

NON-CANCER TOXICITY DATA - ORAL/DERMAL

Jet Propulsion Laborato_ - Operable Unit-2

Chemical Chronic/ Oral RID Omi RID Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dales of RID:

of Potential Subchronic Value Units Adjustment Factor (1) Dermal Targel Uncertainty/Modifying Target Organ Target Organ

Concem RID (2) Organ Factors (MM/DD/YY)

_'ochlor-1254 Chronic 2.0E-05 mg/kg-dey N/A 2,0E-05 rog/kg-day eyes 300 IRIS 11/09/98

Subchronic 5.0E,-05 rog/kg-day N/A 5.0E-05 mg/kg-day eyes , 100 HEAST 1997

_'oc.,hlor-1260 N/A NIA N/A N/A N/A N/A N/A N/A N/A 11/09/98

Nrsenic Chronic 3E-04 rog/kg-day N/A 3.0E-04 rog/kg-day skin 3 IRIS 11/09/98

Subchronic 3E-04 mg/kg.-day N/A 3.0E-04 rog/kg-day skin 3 HEAST 1997

3,hramium (VI) Chronic 3E-03 rog/kg-day 0.2 6.0E-04 mg/kg-dey none reported 300 IRIS 11/09/98

Subchmnic 2E-02 mg/kg-day 0.2 4,0E-03 rog/kg-day none reported 100 HEAST 1997

(1) USEPA. 1995. Supplemental Guidance to RAGS: Region 4 Bulletins. Definitions: N/A = Not applicable

Human Health Risk Assessment Bulletin No. 1. RfD = reference dose

(2) Adjusted dermal RID = oral RID x oral to dermal adjustment factor rog/kg-day = milligrams per kilogram per day

IRIS = Integrated Risk Information System

MM/DD/YY = month/day/year

I-lEAST = Health Effects Assessment Summary Tables



TABLE6-40

NON-CANCERTOXICITY DATA- INHALATION

Jet PropulsionLaboratory- Operable Unit-2

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates

of Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RtO: (MM/DD/YY)

Concern RfC RfD Organ Factors Target Organ

Arochlor-1254 Chronic N/A N/A 2.0E-05 mg/kg/day eyes N/P USEPA 11/09/98

Subchronic N/A N/A 2.0E-05 rog/kg/day eyes NIP HEAST 1997

\rochlor-1260 NIA NIA NIA N/A N/A N/A N/A N/A 11/09198

_,rsenic N/A N/A N/A N/A N/A N/A N/A N/A 11/09/98

.?,hroroium(VI) Chronic N/A N/A 2.3E-06 rog/kg/day lung 90 IRIS 11/09/98

Subchronic N/A N/A 2.0E-06 rog/kg/day lung 90 HEAST 1997
_, ,,,

Definitions: N/A = Not applicable

N/P = Not provided

RfC= reference concentration

RfD = referencedose

rog/kg-day= milligramsper kilogramperday

IRIS = Integrated Risk InformationSystem

MM/DD/YY = month/day/year

HEAST = Health EffectsAssessmentSummary Tables



TABLE 6-41

CANCER TOXICITY DATA - ORAL/DERMAL

Jet Propulsion Laboratory- Operable Unit-2

Chemical Oral Cancer Slope Factor Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2)

of Potential Adjustment Cancer Slope Factor (1) Cancer Guideline (MM/DD/YY)

Concern Factor Description

_rochlor- 1254 2.0 N/A 2.0 (mg/kg-day) -1 B2 CAOEHHA 11/94

Arochlor-1260 2.0 N/A 2.0 (mg/kg-day) -1 B2 CAOEHHA 11/94

&rsenic 1.5 N/A 1.5 (mg/kg-day) -1 A CAOEHHA 11/94

Chromium (VI) 0.42 0.2 2A (mg/kg-day) -1 A CAOEHHA 11/94

Definitions: EPA Group:

mg/kg-day = milligrams pe_ kilogram per day A - Human carcinogen

MMIDD/YY = month/day/year 131- Probable human carcinogen - indicates that limited human data are available

CAOEHHA = California Office of Environmental Health Hazard B2 - Probable human carcinogen - indicates suffmient evidence in animals and

Assessment inadequate or no evidence in humans

C - Possible human carcinogen

(1) Adjusted dermal cancer slope factor = oral cancer slope factor/oral to D - Not classifiable as a human carcinogen

dermal adjustement factor. E - Evidence of noncarcinogenicity



TABLE 6-42

CANCER TOXICITY DATA- INHALATION

Jet Propulsion Laboratory - Operable Unit-2

Chemical Unit Risk Units Adjustment Inhalation Cancer Units Weight of Evidence/ Source Date (1)

of Potential Slope Factor Cancer Guideline (MM/DD/YY)

Concern Description

_u_chlor-1254 0.00057 ug/m3 2.0 rog/kg-day -1 B2 CAOEHHA 11/94

Arochlor-1260 0.00057 ug/m3 2.0 mg/kg-day -1 B2 CAOEHHA 11/94

Arsenic 0.0033 ug/m3 12 mg/kg-day -1 A CAOEHHA 11/94

Chromium (Vi) 0.15 ug/m3 510 mg/kg-day -1 A CAOEHHA 11/94

Definitions; EPA Group:

rog/kg-day = milligrams per kilogram per day A - Human carcinogen

MIVFDD/YY = month/day/year B1 - Probable human carcinogen - indicates that limited human data are available

ug/m3 = micrograms per cubic meter B2 - Probable human carcinogen - indicates sufficient evidence in animals and

CAOEHHA = California Office of Environmental Health Hazard inadequate or no evidence in humans

Assessment C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncercinogenicity



TABLE6-43

CALCULATIONOF NON-CANCERHAZARDS
REASONABLEMAXIMUMEXPOSURE

JetPropulsionLaboratory- OperableUnit-2

IRScanarioTimeframe: Future

Medium: Soil

ExposureMedium: Soil

ExposurePoint: DischargePoint2
ReceptorPopulation: On-siteResident

eceptorAge: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose DoseUnits Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation

Ingestion Chromium(VI) 0.28 rog/kg 0.28 rog/kg M 3.6E-06 mg/kg--day 3.0E-03 mg/kg-day N/A I_I/A ......0:0,0.1.2.....
(Total) 0.0012

Dermal Chromium(VI) (al 0.28 mg/kg 0.28 rog/kg M 0.0E+00 mglkg-day 6.0E-04 mg/kg-day N/A N/A 0.0.......................

(Total) 0.0

_tnhalation Chromium(VI) 0.28 mg/kg 0.28 mg/kg M 8.9E-09 rog/kg-day 2,3E-06 rog/kg-day N/A NIA ......0:003.9.....
(Total) 0.0039

Total Hazard Index Across All Exposure Routes/Pathways _ o.oosl

Notes: (a)Chromium(VI) is assumedto have0%dermalabsorption

Definitions: RME = reasonablemaximumexposure

EPC =exposurepointconcentration

rog/kg= milligramsperkilogram

rog/kg-day= milligramper kilogramper day

N/A= Not applicable

M = Medium-specificEPCselectedfor hazardcalculation.



TABLE 6-44

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenafio Timeframe: Current

Medium: Soil

Exposure Medium: Son

Exposure Point: Discharge Point 2

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for*Hazard Units Units

Calculation

Ingestion Chromium (VI) 0.28 mg/kg 0.28 mg/k g M 3,3E-07 mg/kg-day 2.0E-02 rog/kg-day N/A N/A 0,00001.6.

(Total) 0.000016

Dermal Chromium (VI) (a) 0.28 rog/kg 0.28 rog/kg M 0.0E+0O rog/kg-day 4.0E-03 rog/kg-day NIA N/A 0.0

(Total) 0.0

Inhalation Chromium (VI) 0.28 mg/kg 0.28 mgrkg M 2.7E-09 mg/kg-day 2.3E-06 rog/kg.day N/A N/A .....?;001.2 .....

(Total) 0.0012

Total Hazard Index Across All Exposure Routes/Pathways II 0.0012

Notes: (a)Chromium (VI) is assumed to have 0% dermal absorption

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

rog/kg = milligrams per kilogram

rog/kg-day = milligram per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-45

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 2

Receptor Population: Commercial Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation

ngestion IChromium (VI) 0.28 mg/kg 0.28 rog/kg M 3.4E-08 mg/kg-day 3.0E-03 rog/kg-day NIA NIA 0.000011.......................

(Total) 0.000011

3ermal Chromium (VI) (a) 0.28 mg/kg 0.28 mg/kg M 0.0E+00 mg/kg-day 6.0E-04 rog/kg-day N/A N/A 0.0.......................

(Total) 0.0

nhalation Chromium (VI) 0.28 mg/kg 0.28 mg/kg U 2.7E-09 mg/kg-day 2.3E-06 rog/kg-day N/A N/A ......O.001,2......

(Total) 0.0012

Total Hazard Index Across All Exposure Routes/Pathways I] 0.0012

Notes: (a)Chromium (VI) is assumed to have 0% dermal absorption

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

rog/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M -- Medium-spocific EPC selected for hazard calculation.



TABLE 6-46

CALCULATIONOF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

IScenadoTimeframe: Future

vledium:Soil

ExposureMedium: Soil

Exposum Point: DischargePoint 3

ReceptorPopulation: On-site Resident
IReceptorAge: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose DoseUnits Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion Arsenic 4.5 mg/kg 4.5 mg/kg M 5.8E-05 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 1.9E-01.........................

(Total) 1.9E-01

Dermal Arsenic 4.5 mg/kg 4.5 mg/kg M 1.7E-05 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 5,8E-02

(Total) 5.8E-02

Inhalation Arsenic 4.5 mg/kg 4.5 mg/kg M 1.4E-07 rog/kg-day N/A mg/kg-day N/A N/A

(Total)

Total Hazard Index Across All Exposure Routes/Pathways II 2.5E-01

Definitions: RME = ReasonableMaximum Exposure

EPC = Exposure Point Concentration

mg/kg= milligramsper kilogram

mg/kg-day = milligram per kilogramper day

N/A = Not applicable

M = Medium-specificEPC selected for hazard calculation,



TABLE6-47

CALCULATIONOF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

IIExx_nadoTimeframe: Current

ium: Soil

pesure Medium: Soil

posure Point: Discharge Point 3

ptor Population: ConstructionWorker
eceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose DoseUnits I Concentration ! Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation

Ingestion Arsenic 4.5 mg/kg 4.5 mg/kg M 5.3E-06 rog/kg-day 3.0E-04 mg/kg-day N/A N/A .....1:8E_.02....

(Total) 1.8E-02

Dermal Arsenic 4.5 mg/kg 4.5 rog/kg M 3.3E-06 rog/kg-day 3;0E-04 mg/kg-day N/A N/A .....1.1.E_02....

(Total) 1.1E-02

Inhalation Arsenic 4.5 mg/kg 4.5 mg/kg M 4.4E-08 rog/kg-day N/A mg/kg-day N/A N/A

(Total)

TotalHazard IndexAcross All Exposure Routes/Pathways [[ 2.9E-02

Definitions: RME = ReasonableMaximum Exposure

EPC = Exposure Point Concentration

mg/kg= milligrams per kilogram

mg/kg-day -- milligram per kilogramperday

N/A = Not applicable

M = Medium-specific EPC selected for hazardcalculation.



TABLE 6-48

CALCULATION OF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

ScenadoTimeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: Commercial Worker
IReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion _,rsenic 4.5 mg/kg 4.5 mg/kg M 5.5E-07 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 1.8E-03.......................

(Total 1.8E-03

Dermal _rsenic 4.5 mg/kg 4.5 rog/kg M 3.3E-06 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 1.1E-02.......................

(Total 1.1E-02

Inhalation _,rsenic 4.5 mg/kg 4.5 rog/kg M 4.4E-08 rog/kg-day N/A mg/kg-day N/A N/A

(Total

TotalHazard IndexAcross All Exposure Routes/Pathways II 1'3E'02

Definitions: RME = ReasonableMaximumExposure

EPC = ExposurePoint Concentration

mg/kg = milligrams per kilogram

mg/kg-day-- milligram per kilogram perday

N/A = Not applicable

M = Medium-specificEPC selected for hazard calculation.



TABLE 6-49

CALCULATION OF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- OperableUnit-2

ScenadoTimeframe: Future

edium: Soil

ExposureMedium: Soil

ExposurePoint: Discharge Point 4

ReceptorPopulation: On-site Resident
IReceptorAge: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentrationl Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion Arsenic 4.7 mg/kg 4.7 mg/kg M 6.0E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 2.0E-01........................

I (Total) 2.0E-01
:Dermal Arsenic 4.7 mg/kg 4.7 mg/kg M 1.8E-05 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 6.0E-02........................

(Total) 6.0E-02

nhalation Arsenic 4.7 mg/kg 4.7 mg/kg M 1.5E-07 mg/kg-day N/A mg/kg-day N/A N/A
(Totall

Total Hazard IndexAcross All ExposureRoutes/Pathways II 2.6E-01

Definitions: RME = ReasonableMaximum Exposure

EPC = Exposure Point Concentration

mg/kg= milligrams per kilogram

mg/kg-day= milligram perkilogram per day

I N/A = Not applicableM = Medium-specific EPC selected for hazardcalculation.



TABLE 6-50

CALCULATION OF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

ScenadoTimeframe: Current

Ipedium: Soil

IIExposureMedium: Soil

IIExposurePoint: Discharge Point 4

I]ReceptorPopulation: ConstructionWorker
IIReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation

Ingestion Arsenic 4.7 mg/kg 4.7 mg/kg M 5.5E-06 rog/kg-day 3.0E-04 rng/kg-day N/A N/A 1.8E-02
(Total) 1.8E-02

Dermal Arsenic 4.7 mg/kg 4.7 mg/kg M 3.4E-06 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 1.1E-02
(Total) 1.1E-02

Inhalation Arsenic 4.7 mg/kg 4.7 mg/kg M 4.6E-08 rog/kg-day N/A rog/kg-day N/A N/A
(Total

Total Hazard Index Across All Exposure Routes/Pathways II 3.0E-02

Definitions: RME = Reasonable MaximumExposure

EPC = Exposure Point Concentration

mg/kg = milligramsper kilogram

mg/kg-day = milligram per kilogram perday

N/A ---Not applicable

M = Medium-specificEPC selected for hazardcalculation.



TABLE 6-51

CALCULATIONOF NON-CANCERHAZARDS

REASONABLEMAXIMUMEXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

I[ScanadoTimeframe: Current

I_Medium:Soil

IIExposureMedium: Soil
UExposurePoint: Discharge Point 4
I/

IIReceptorPopulation: CommercialWorker
I[ReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose DoseUnits Concentration Concentration Quotient

Concam Value Units Value Units for Hazard Units Units
Calculation

ingestion Arsenic 4.7 mgrkg 4.7 mg/kg M 5.7E-07 mg/kg.day 3.0E-04 rog/kg-day N/A N/A 1.9E-03

r (Total) 1.9E-03Dermal Arsenic 4.7 mg/kg 4.7 mg/kg M 3.4E-06 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 1.1E-02.........................

(Total) 1.1E-02

Inhalation Arsenic 4.7 mg/kg 4.7 mg/kg M 4.6E-08 mgrkg-day N/A mg/kg-day N/A N/A
(Tota0

Total Hazard Index Across All Exposure Routes/Pathways II 1.3E-02t
Definitions: RUE = Reasonable Maximum Exposure

EPC = E×posum Point Concentration

rog/kg = milligrams per kilogram

m_g_ay = milligram par kilogram per day

N/A = Not applicable
M = Medium-specificEPC selected for hazard calculation.



TABLE 6-52

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

HExposure Point: Waste Pit l/Discharge Point 1
II

IIReceptor Population: On-site Resident

JJReceptorAge: Child/Adult

ii

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion iArochlor-1254 0,20 rog/kg 0.20 mg/kg M 2.6E-06 mg/kg-day 2.0E-05 rog/kg-day N/A N/A 0.13

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 3.5E-06 mg/kg-day N/A N/A N/A N/A

Arsenic 3.00 mg/kg 3,00 rog/kg M 3.8E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0.13

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 1.1E-05 mg/kg-day 3.0E-03 mg/kg-clay N/A N/A 0,0036.......................
(Total) 0.26

Dermal Arochlor-1254 0.20 rog/kg 0,20 mg/kg M 3.8E-06 mg/kg-day 2.0E-05 rog/kg-day N/A N/A 0.19

Arechlor-1260 0.27 rog/kg 0.27 mg/kg M 5.2E-06 mg/kg-day N/A N/A N/A N/A

Arsenic 3.00 rog/kg 3.00 rog/kg M 5.8E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0,19

t Chromium (VI) 0.84 mg/kg 0,84 mg/kg M 0.0E+00 mg/kg-day 6.0E-04 mg/kg-day N/A N/A 0:0.(Total 0.38

Inhalation Arochlor*1254 0.20 rog/kg 0.20 mg/kg M 6.4E-09 rog/kg-day 2.0E-05 mg/kg-day N/A N/A 0.00032

Arochlor-1260 0,27 mg/kg 0.27 mg/kg M 8.6E-09 rog/kg-day N/A N/A N/A N/A

Arsenic 3.00 rog/kg 3.00 mg/kg M 9.6E-08 mg/kg-day N/A N/A N/A N/A

Chromium (VI) 0.84 rog/kg 0.84 rog/kg M 2.7E-08 mg/kg-day 2.3E-06 mg/kg-day N/A N/A 0.012

(Totall 0.012

Total Hazard Index Across All Exposure Routes/Pathways Jl 0.65

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

rog/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-53

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit l/Discharge Point 1

Receptor Population: Construction Worker

! IReceptor Age: Adult .

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion Arochlor-1254 0,2 mg/kg 0.2 mg/kg M 2.3E-07 mg/kg-day 5,0E-05 mg/kg-day N/A N/A 0.0047

Arochlor-1260 0.27 rog/kg 0.27 mg/kg M 3.2E-07 rog/kg-day N/A N/A N/A N/A

Arsenic 3.0 mg/kg 3,0 mg/kg M 3.5E-O6 mg/kg-day 3.0E-04 mglkg-day N/A N/A 0.012

Chromium (VI) 0.84 rog/kg 0.84 mg/kg M 9.9E-07 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 0.000049........................
(Total) 0.018

Dermal Arochlor-1254 0.2 mg/kg 0.2 mg/kg M 7.3E-07 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 0.015

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 9.9E-07 mg/kg-day N/A N/A N/A N/A

Arsenic 3,0 mg/kg 3.0 mg/kg M 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0.037

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 0.0E+00 mg/kg-day 0.0E+00 mg/kg-day N/A N/A 0.00........................
(Total) 0.051

Inhalation Arochlor-1254 0.2 mg/kg 0.2 mg/kg M 2.0E-O9 mg/kg-day 2.0E-05 mg/kg-day N/A N/A 0,00010

Arochlor-1260 0.27 mg/kg 0.27 rog/kg M 2.6E-09 mg/kg-day NIA N/A N/A NIA

Arsenic 3,0 mg/kg 3.0 rog/kg M 2_9E-O8 mg/kg-day N/A mg/kg-day N/A N/A

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 8,2E-09 mg/kg-day 2.3E-06 rog/kg-day N/A N/A 0.0036........................
(Total) 0.0036

Total Hazard Index Across All Exposure Routes/Pathways II 0.072

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-54

CALCULATION OF NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

IIscenario Timeframe: Current

UMedium: Soil

IIExposure Medium: Soil

XExposure Point: Waste Pit 1/Discharge Point 1ii

IIReceptor Population: Commercial Worker

t Hl[ReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion Arodlicr-1254 0.20 mg/kg 0.20 mg/kg M 2.4E-08 mg/kg-day 2.0E-05 mg/kg-day N/A N/A 0.0012

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 3.3E-08 mg/kg-day

Arsenic 3.00 mg/kg 3.00 mg/kg M 3,7E-04 mg/kg-day 3.0E-04 rog/kg-day N/A N/A 0.0012

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 1.0E-07 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 0..000034.......................

(Total) 0.0025

Dermal Arochlor-1254 0.20 mg/kg 0.20 mg/kg M 7.3E-07 mg/kg-day 2.0E-O5 mg/kg-day N/A N/A 0.015

Arochlor-1260 0.27 rog/kg 0.27 mglkg M 9.9E-07 mg/kg-day

Arsenic 3.00 mg/kg 3.00 mg/kg M 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0.037

Chromium (VI) 0.84 rog/kg 0.84 rog/kg M 0.0E+00 mg/kg-day 6.0E-04 rog/kg-day N/A N/A 0.000......................

(Total) 0.051

Inhalation Arochlor-1254 0.20 mg/kg 0.20 mg/kg M 2.0E-09 mg/kg-day 2.0E-05 rog/kg-day N/A N/A 0.00010

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 2.6E-09 rog/kg-day

Arsenic 3.00 mg/kg 3.00 mg/kg M 2.9E-08 mg/kg-day N/A N/A N/A N/A

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 8.2E-09 mg/kg-day 2.3E-06 rog/kg-day N/A NIA 0.0036.......................

(Total) 0.0036

Total Hazard Index Across All Exposure Routes/Pathways II 0.058

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

rog/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



(

TABLE 6-55

CALCULATIONOF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

Scenado Timeframe: Future

edium: Soil

IIExposureMedium: Soil

IIExposurePoint: Waste Pit 4

IIReceptorPopulation: On-site Resident

lIReceptorAge: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient

Concern Value Units Value Units for Hazard Units Units
Calculation

Ingestion Arsenic 5.6 mg/kg 5.6 rog/kg M 7.2E-05 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 0.24.........................

(Total) 0.24

Dermal Arsenic 5.6 mg/kg 5.6 mg/kg M 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0,072
(Total) 0,072

Inhalation Arsenic 5.6 mg/kg 5.6 mg/kg M 1,8E-07 mg/kg-day N/A mg/kg-day N/A NIA
(Total)

Total Hazard Index Across All Exposure Routes/Pathways !l 0.31

Definitions: RME = reasonable maximumexposure

EPC = exposure point concentration

mg/kg= milligrams per kilogram

mg/kg-day= milligrams per kilogramper day

N/A = Not applicable

M = Medium-specificEPC selected for hazardcalculation



TABLE6-56

CALCULATION OF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- OperableUnit-2

ScenadoTimeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 4

! Receptor Population: Construction Worker
ReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation

Ingestion Arsenic 5.6 mg/kg 5.6 mg/kg M 6.6E-06 rog/kg-day 3.0E-04 mg/kg-day N/A N/A 0.022
(Total) 0.022

Dermal Arsenic 5.6 rng/kg 5.6 rog/kg M 4.1E-06 mgrkg-day 3.0E-04 mg/kg-day NIA N/A 0.014
.........................

(Total) 0.014

Inhalation Arsenic 5.6 rog/kg 5.6 rog/kg M 5.5E-08 rog/kg-day N/A mg/kg-day N/A N/A N/A
(Total)

Total Hazard Index Across All Exposure Routes/Pathways II 0.030

Definitions: RME = reasonable maximum exposure

EPC= exposure point concentration

mg/kg = milligrams per kilogram

rog/kg-day= milligrams per kilogramperday

N/A = Not applicable

M = Medium-specificEPC selected for hazard calculation



TABLE6-57

CALCULATIONOF NON-CANCERHAZARDS

REASONABLEMAXIMUM EXPOSURE

Jet PropulsionLaboratory- Operable Unit-2

!lScenadoTimeframe: Current

[pedium:soil
IIF-xposureMedium: Soil

IIExposure Point: Waste Pit 4

t IIReceptorPopulation: CommercialWorker
' I_ReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference Reference Reference Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units

Calculation

ngestion Arsenic 5.6 mg/kg 5.6 mg/kg M 6.8E-07 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0.0023........................

(Total) 0.0023

3ermal Arsenic 5.6 rog/kg 5.0 rog/kg M 4.1E-06 mg/kg-day 3.0E-04 rog/kg-day N/A N/A 0,014
........................

(Total) 0.014

nhalation Arsenic 5.6 mg/kg 5.6 mg/kg M 5.5E-08 mg/kg-day N/A mg/kg-day N/A N/A
(Total)

Total Hazard IndexAcross All ExposureRoutes/Pathways I1 o.o16

Definitions: RME -- reasonablemaximum exposure

EPC = exposure point concentration

mg/kg= milligrams per kilogram

mg/kg-day= milligrams per kilogram perday

N/A = Not applicable

M -- Medium-specific EPCselected for hazardcalculation



TABLE 6-58

CALCULATIONOF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

[ Exposure Point: Discharge Point 2

Receptor Population: On-site Resident

Receptor Age: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Chromium (VI) 0.28 mg/kg 0.28 mg/kg M 4.4E-07 mg/kg-day 0.42 rog/kg-day -1 1.8E-07

(Total) 1.8E-07

Dermal Chromium (VI) (a) 0.28 mg/kg 0.28 mg/kg M 0.0E+00 mg/kg-day 2.1 rog/kg-day -1 0,0E+00

(Total) 0.0E+00

Inhalation Chromium (VI) 0.28 mg/kg 0,28 mg/kg M 1.1E-09 mg/kg-day 510 mg/kg-day -1 5.8E-07

(Total) 5.8E-07

Total Risk Across All Exposure Routes/Pathways 7.7E-07

Notes: (a)Chromium (VI) is assumed to have 0% dermal absorption

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day -- milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation



TABLE 6-59

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 2

Receptor Population: ConstructionWorker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Chromium (VI) 0.28 mg/kg 0.28 mg/kg M 4.7E-09 mg/kg-day 0.42 mg/kg-day -1 2,0E-09
(Total) 2.0E-09

Dermal Chromium (VI) (a) 0.28 mg/kg 0.28 mg/kg M 0.0E+00 mg/kg-day 2.1 mg/kg-day -1 0,0E+00
(Total)! 0.0E+00

Inhalation Chromium (VI) 0.28 mg/kg 0.28 rog/kg M 3.9E-11 mg/kg-day 510 mg/kg-day -1 2.0E-08

(Totall 2.0E-08

Total Risk Across All Exposure Routes/Pathways II 2.2E-08a

Notes: (a)Chromium (VI) is assumed to have 0% dermal absorption

Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation



TABLE 6-60

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

=_xposurePoint: Discharge Point2

_eceptor Population: Commercial Worker

:{eceptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation Units

ngestion Chromium (VI) 0.28 mgrkg 0,28 mg/kg M 1.2E-08 rog/kg-day 0.42 mg/kg-day -1 5.1E-09

I (Total) 5.1E-09

!Dermal Chromium (VI) (a) 0.28 mg/kg 0.28 mg/kg M 0.0E+00 mg/kg-day 2,1 mg/kg-day -1 0.0E+00

(Total) 0.0E+00

nhalation Chromium (VI) 0.28 mgrkg 0.28 mg/kg M 9.8E-10 mg/kg-day 510 rog/kg-day -1 5.0E-07

(Total) 5.0E-07

Total Risk Across All Exposure Routes/Pathways 5.0E-07

Notes: (a)Chromium (VI) is assumed to have 0% dermal absorption

Definitions: RME = reasonable maximum exposure

EPC --exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation



TABLE 6-61

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: On-site Resident

ReceptorAge: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route ofPotential EPC EPC EPC EPC forRisk (Cancer) (Cancer) Factor FactorUnits Risk
Concern Value Units Value Units Calculation Units

Ingestion Arsenic 4,5 mg/kg 4.5 rog/kg M 7.0E-06 mg/kg-day 1.5 rog/kg-day -1 1.1E-05.............................

(Total 1.1E-05

Dermal Arsenic 4.5 mg/kg 4.5 mg/kg M 2.5E-06 rog/kg-day 1.5 rog/kg-clay -1 3.8E-06

(Total) 3.8E-06

Inhalation Arsenic 4.5 mg/kg 4.5 mg/kg M 1.8E-08 rog/kg-day 12 rog/kg-day -1 2,2E-07.............................

(Total 2.2E-07

Total Risk Across All Exposure Routes/Pathways I 1.5E-05
Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

rog/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-62

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory- Operable Unit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Arsenic 4.5 mg/kg 4.5 mg/kg M 7.5E~08 mg/kg-day 1,5 mg/kg-day -1 1.1E-07
.............................

(Total) 1.1E-07

Dermal Arsenic 4.5 mg/kg 4.5 mg/kg M 4.7E-08 mg/kg-day 1.5 rog/kg-day -1 7.1E-08
.............................

(Total) 7.1E-08

Inhalation Arsenic 4.5 mg/kg 4.5 mg/kg M 6.3E-10 mg/kg-day 12 mg/kg-day -1 7.5E-09.............................

(Total) 7.5E-09

Total Risk Across All Exposure Routes/Pathways 1.9E-07

Definitions: RME = Reasonable Maximum Exposure

EPC -- Exposure Point Concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M --Medium-specific EPC selected for hazard calculation.



TABLE 6-63

CALCULATIONOF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Current

_ledium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 3

Receptor Population: Office Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route ofPotential EPC EPC EPC EPC forRisk (Cancer) (Cancer) Factor FactorUnits Risk

Concern Value Units Value Units Calculation Units

Ingestion Arsenic 4.5 mg/kg 4.5 mg/kg M 2.0E-07 mg/kg-day 1.5 mg/kg-day -1 .......2:9E_07.......

(Total) 2.9E-07

Dermal Arsenic 4.5 mg/kg 4.5 mg/kg M 1.2E-06 mg/kg-day 1.5 mg/kg-day -1 .......1:.8E._06.......

(Total) 1.8E-06

Inhalation Arsenic 4.5 mg/kg 4.5 mg/kg M 1.6E-08 mg/kg-day 12 mg/kg-day -1 .......1:9E-07......
1.9E-07(Total) ......

Total Risk Across All Exposure Routes/Pathways I 2.3E-06 '

Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

mg/kg = milligrams per kilogram

rog/kg-day = milligram per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-64

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 4

Receptor Population: On-site Resident

Receptor Age: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route ofPotential EPC EPC EPC EPC forRisk (Cancer) (Cancer) Factor FactorUnits Risk
Concern Value Units Value Units Calculation Units

;Ingestion Arsenic 4.7 rog/kg 4.7 rog/kg M 7.4E-06 mg/kg-day 1.5 rog/kg-day -1 1.1E-05
.............................

(Total) 1.1E-05

:)ermal Arsenic 4.7 mg/kg 4.7 mg/kg M 2.6E-06 mg/kg-day 1.5 mg/kg-day -1 4.0E-06
.............................

(Total) 4.0E-06

nhalation Arsenic 4,7 rog/kg 4.7 mg/kg M 1.9E-08 mg/kg-day 12 mg/kg-day -1 2.3E-07.............................

(Total) 2.3E-07

Total Risk Across All Exposure Routes/Pathways 1.5E-05

Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

mg/kg -- milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A -- Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-65

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 4

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route ofPotential EPC EPC EPC EPC forRisk (Cancer) (Cancer) Factor FactorUnits Risk

Concern Value Units Value Units Calculation Units

Ingestion Arsenic 4.7 mg/kg 4.7 rog/kg M 7.9E-08 mg/kg-day 1.5 mg/kg-day -1 1.2E-07
.............................

(Total) 1.2E-07

Dermal Arsenic 4,7 mg/kg 4.7 mg/kg M 4.9E-08 rog/kg-day 1.5 mg/kg-day -1 7.4E-08.............................

(Total) 7,4E-08

Inhalation Arsenic 4.7 mg/kg 4.7 rog/kg M 6.6E-10 rog/kg-day 12 rog/kg-day -1 7.9E-09
.............................

(Total) 7.9E-09

Total Risk Across All Exposure Routes/Pathways 2.0E-07

Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

rog/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-66

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Discharge Point 4

Receptor Population: Office Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units ' Calculation Units

ngestion Arsenic 4.7 mg/kg 4.7 mgrkg M 2.1E-07 mg/kg-day 1.5 mg/kg-day -1 3.1E-07..............................

(Total) 3.1E-07

3ermal Arsenic 4.7 mg/kg 4.7 mg/kg M 1.2E-06 mg/kg-day 1.5 mg/kg-day -1 1.8E-06
..............................

(Total) 1.8E-06

Inhalation Arsenic 4.7 rog/kg 4.7 mg/kg M 1.6E-08 mg/kg-day 12 mg/kg-day -1 2.0E-07
..............................

(Total 2.0E-07

Total Risk Across All Exposure Routes/Pathways 2.4E-06

Definitions: RME = Reasonable Maximum Exposure

EPC -- Exposure Point Concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-67

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Future

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 1/Discharge Point 1

Receptor Population: On-site Resident

Receptor Age: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

ngestion Arochlor-1254 0,20 mg/kg 0.20 mglkg M 3.1E-07 mglkg--day 2.0 mg/kg-day -1 6.3E-07

Arochlor-1260 0.27 rog/kg 0.27 mg/kg M 4.2E-07 mg/kg-day 2.0 mg/kg-day -1 8.5E-07

Arsenic 3.0 mg/kg 3.0 rog/kg M 4.7E-06 mg/kg-day 1.5 mg/kg-day -1 7.0E-06

Chromium (VI) 0.84 mg/kg 0.08 mg/kg M 1.3E-07 rog/kg-day 0.42 rog/kg-day -1 5.5E-08...............................

(Total) 8.6E-06

Dermal Arochlor-1254 0.20 mg/kg 0.20 mg/kg M 5.6E-07 mglkg-day 2.0 mg/kg-day -1 1.1E-06

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 7.6E-07 mg/kg-day 2,0 mg/kg-day -1 1.5E-06

Arsenic 3.0 mg/kg 3.0 mg/kg M 8.4E-06 mg/kg-day 1.5 mg/kg-day -1 1.3E-05

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 0.0E+00 mg/kg-day 2,1 mg/kg-day -1 0.0E+00...............................

(Total) 1.5E-05

Inhalation Arochlor-1254 0.20 rog/kg 0.20 rog/kg M 8.2E-10 rog/kg-day 2.0 mg/kg-day -1 1.6E-09

_rochlor-1260 0.27 mg/kg 0.27 mg/kg M 1.1E-09 mg/kg-day 2,0 mg/kg-day -1 2.2E-09

IArsenic 3.0 mg/kg 3.0 mglkg M 1.2E-08 mg/kg-day 12 mglkg-day -1 1.5E-07

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 3.4E-09 mg/kg--day 510 mglkg-day -1 1,7E-06...............................

(Total) 1.9E-06

Total Risk Across All Exposure Routes/Pathways i 2.6E~05

Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

rog/kg = milligrams per kilogram

rog/kg-day = milligram per kilogram per day

N/A -- Not applicable

M = Medium-specific EPC selected for hazard calculation.



TABLE 6-68

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

ScenadoTimeframe: Current

Medium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit llDischarge Point 1

Receptor Population: Construction Worker

i ReceptorAge: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk

Concern Value Units Value Units Calculation Units

Ingestion Arochlor-1254 0,2 mg/kg 0.2 mg/kg M 3.4E-09 mglkg-day 2.0 mg/kg-day -1 6,7E-09

Arochlor-1260 0.27 mg/kg 0.27 mg/kg M 4.5E-09 mg/kg-day 2,0 mglkg-day -1 9.1E-09

Arsenic 3.0 mg/kg 3.0 rog/kg M 5.0E-08 mglkg-day 1.5 mg/kg-day -1 7.5E-08

Chromium (VI) 0.84 mg/kg 0.84 mg/kg M 1.4E-08 mg/kg-clay 0.42 mg/kg-day -1 5.9E-09

(Total 9,7E-08

;)ermal Arochlor-1254 0.2 mg/kg 0.2 mg/kg M 1.0E-08 mg/kg-day 2.0 mg/kg-day -1 2.1E-08

Arochlor-1260 0.27 mglkg 0.27 mg/kg M 1.4E-08 mg/kg-day 2.0 mg/kg-day -1 2.8E-08

Arsenic 3.0 mg/kg 3.0 mg/kg M 1.6E-07 mg/kg-day 1.5 mg/kg-day -1 2.4E-07

Chromium (VI) 0.84 rog/kg 0.84 mg/kg M 0.0E+00 rog/kg-day 2.1 mg/kg*day -1 0.0E+00
..............................

(Totall 2.9E-07

nhalation Arochlor-1254 0.2 mg/kg 0.2 mg/kg M 2.8E-11 mg/kg-day 2.0 mg/kg-day -1 5.6E-11

Arochlor-1260 0,27 mg/kg 0.27 mg/kg M 3.8E-11 mg/kg-day 2.0 mg/kg-day -1 7.5E-11

Arsenic 3.0 rog/kg 3.0 mglkg M 4.2E-10 mg/kg-day 12 mg/kg--day -1 5.0E-09

Chromium (VI) 0.84 mg/kg 0.84 mglkg M 1.2E-10 mg/kg-day 5.1E+02 mg/kg-day -1 6.0E-08............................... m

(Total) 6.5E-08

Total Risk Across All Exposure Routes/Pathways 4,5E-07

Definitions: RME -- Reasonable Maximum Exposure

EPC -- Exposure Point Concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligram per kilogram per day

N/A = Not applicable

M -- Medium-specific EPC selected for hazard calculation.
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TABLE 6-69

CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory- Operable Unit-2

Scenario Timeframe: Current

Vledium: Soil

-.ExposureMedium: Soil

-.ExposurePoint: Waste Pit l/Discharge Point 1

_eceptor Population: Commercial Worker

_eceptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC forRisk (Cancer) (Cancer) Factor FactorUnits Risk

Concern Value Units Value Units Calculation Units

Ingestion _,rochlor-1254 0.2 mglkg 0.2 mg/kg M 8.7E-09 mg/kg-day 2.0 mg/kg-day -1 1.7E-08

Arochlor-1260 0.27 mg/kg 0,27 mg/kg M 1.2E-08 mg/kg-day 2.0 mg/kg-day -1 2.4E-08

Arsenic 3.0 mg/kg 3.0 mg/kg M 1.3E-07 mg/kg-day 1.5 mg/kg-day -1 2.0E-07

Chromium (VI) 0.84 rog/kg 0.84 mg/kg M 3.7E-08 mg/kg-day 0.42 mg/kg-day -1 1.5E-08...............................

(Total) 2.5E-07

Dermal Arochlor-1254 0.2 rog/kg 0.2 rog/kg M 2.6E-07 mg/kg-day 2.0 mg/kg-day -1 5.2E-07

Arochlor-1260 0.27 rog/kg 0.27 mg/kg M 3.5E-07 mg/kg-day 2.0 mg/kg-day -1 7.1E-07

Arsenic 3.0 mglkg 3.0 mg/kg M 3.9E-08 mg/kg-day 1.5 mglkg-day -1 5.9E-06

Chromium (VI) 0.84 rog/kg 0.84 rog/kg M 0.0E+00 rog/kg-day 2.1 rog/kg-day -1 0.0E+00..............................

(Total) 7.1E-06

nhalation Arochlor-1254 0.2 mg/kg 0.2 mg/kg M 7.0E-10 mg/kg-day 2.0 mg/kg-day -1 1.4E-09

Arochlor-1260 0.27 mglkg 0.27 mg/kg M 9.4E-10 mg/kg-day 2.0 mg/kg-day -1 1.9E-09

Arsenic 3.0 mg/kg 3.0 mg/kg M 1.0E-08 mg/kg-day 12 rog/kg-day -1 1.3E-07

Chromium (VI) 0.84 mg/kg 0.84 rog/kg M 2.9E-09 mg/kg-day 5.1E+02 mg/kg-day -1 1.5E-06..............................

(Total) 1.6E-06

Total Risk Across All Exposure Routes/Pathways 9.0E-08

Definitions: RME = Reasonable Maximum Exposure

EPC = Exposure Point Concentration

rog/kg = milligrams per kilogram

rog/kg-day = milligram per kilogram perday

NIA = Not applicable

M = Medium-specific EPC selected for hazard calculation.
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TABLE 6-70

CALCULATION OF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Future

Vledium: Soil

Exposure Medium: Soil

Exposure Point: Waste Pit 4

Receptor Population: On-site Resident

Receptor Age: Child/Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Arsenic 5.6 rog/kg 5.6 mg/kg M 8.8E-06 mg/kg-day 1.5 mg/kg-day -1 1.3E-05
.............................

(Total) 1.3E-05

Dermal Arsenic 5.6 mg/kg 5.6 mg/kg M 3.1E-06 mg/kg-day 1.5 mg/kg-day -1 4.7E-06
............................

(Total) 4.7E-06

Inhalation Arsenic 5.6 mg/kg 5.6 mg/kg M 2.3E-08 mg/kg-day 12 mg/kg-day -1 2.7E-07.............................

(Total) 2.7E-07

Total RiskAcross All Exposure Routes/Pathways 1.8E-05

Definitions: RME = reasonable maximum exposure

EPC -- exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day -- milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation



TABLE 6-71

CALCULATIONOF CANCER RISKS

REASONABLEMAXIMUM EXPOSURE

' Jet Propulsion Laboratory - OperableUnit-2

Scenario Timeframe: Current

Medium: Soil

Exposure Medium: Soil

I Exposure Point: Waste Pit 4

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Arsenic 5,6 rog/kg 5.6 mg/kg M 9.4E-08 mg/kg-day 1.5 mg/kg-day -1 1.4E-07
............................

(Total) 1.4E-07

Dermal Arsenic 5,6 mg/kg 5.6 mg/kg M 5.9E-08 mg/kg-day 1.5 rog/kg-day -1 8.8E-08............................

(Total) 8.8E-08

Inhalation Arsenic 5.6 mg/kg 5.6 mg/kg M 7.8E-10 mg/kg-day 12 mg/kg-day -1 9.4E-09............................

(Total)I 9.4E-09

Total Risk Across All Exposure Routes/Pathways ! 2.4E-07
Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

mg/kg = milligramsper kilogram

rog/kg-day -- milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation
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TABLE 6-72

CALCULATIONOF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory- OperableUnit-2

Scenario Timeframe: Current

Vledium: Soil

Exposure Medium: Soil

i Exposure Point: Waste Pit 4

Receptor Population: Commercial Worker

Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation Units

Ingestion Arsenic 5.6 mg/kg 5.6 rog/kg M 2.4E-07 mg/kg-day 1.5 mg/kg-day -1 3.7E-07............................

(Total) 3.7E-07

Dermal Arsenic 5.6 mg/kg 5.6 mg/kg M 1.5E-06 rog/kg-day 1.5 mg/kg-day -1 2.2E-06
............................

(Total) 2.2E-06

Inhalation Arsenic 5.6 mg/kg 5.6 mg/kg M 2.0E-08 mg/kg-day 12 mg/kg-day -1 2.3E-07
............................

(Total) 2.3E-07

Total Risk Across All Exposure Routes/Pathways J 2.8E-06
Definitions: RME = reasonable maximum exposure

EPC = exposure point concentration

mg/kg = milligrams per kilogram

mg/kg-day = milligrams per kilogram per day

N/A = Not applicable

M = Medium-specific EPC selected for hazard calculation



TABLE 6-73

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

r_nario Timefi'ame: Future
_Receptor Population: On-site Resident

lReceptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Discharge Point 2

3hromium (VI) 1.8E-07 5.8E-07 O.0E+00 7.7E-07 Chromium (VI) nonereporte 1.2E-03 3.9E-03 O.0E+O0 0.0051............................................................................................................................................................................................................

(Total) 1.8E-07 5.8E-O7 0.0E+O0 7,7E-07 (Total) 1.2E-03 3.9E-O3 O.0E+O0 0.0051

I 7'_1 Total Hazard Index Across All Media and All Exposure Routes II 0.0051
Total Risk Across Soil

Total Risk Across All Media and All Exposure Routes 7.7E-07

Definitions: RME = reasonable maximum exposure

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index



TABLE 6-74

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

S_nario Timeframe: Current
IReceptor Population: Construction Worker

IReceptorAge: AduR

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

i Ingestion I,--,1_--, I Exposure Primary Ilngestion ,n,a,et,on I De_a, [ ExposureRoutes Total Target Organ Routes Total

Soil Soil Discharge Point 2

Chromium (VI) 2.0E-09 2.0E-08 0.0E+00 2.2E-08 ._hromium (VI) nonercportc 1.6E-05 1.2E-03 0.0E+00 0.0012
.........................................................................................................................................................................................................

(Total] 2.0E-09 2.0E-08 0.0E+00 2.2E-08 (Total) 1.6E-05 1.2E-03 0.0E+O0 0.0012

TotalRiskAcrossSoil I[.., 2.2E-08 !1 Total Hazard Index Across AIl Media and AIl Exposure Routas Il 0.0012

Total Risk Across All Media and All Exposure Routes [ 2.2E-08

Definitions: RME = reasonable maximum exposure

N/A = Not applicable

HI = hazard index



TABLE 6-75

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

IIScenariO Timeframe: Current II

]Receptor Population: Commercial Worker

IReceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

' Ingestion ]Inhalation I Dermal I Exposure Primary I Ingeation I Inhalation Den_al I ExposureRoutes Total Target Organ _ Routes Total

Soil Soil DischargePoint2

_,hromium (VI) 5.1E-09 5.0E-O7 O.0E+00 5,0E-07 Chromium (VI) none rcport¢ 1.1E-05 1.2E-03 O.OE+O0 0.0012
...........................................................................................................................................................................................................

(Total) 5.1E-09 5.0E-07 O,0E+O0 5.0E-07 (Total) 1,1E-05 1.2E-03 O.OE+00 0.0012

Total Risk Across Soil I[, 5.0E-07 Il Total Hazard Index Across All Media and All Exposure Routes Il 0.0012

Total Risk Across All Media and All Exposure Routes [ 5.0E--07

Total HI = I0._ _12 _

Definitions: RME -- reasonable maximum exposure

COPC = chemical of potential concem

N/A = Not applicable

HI = hazard index



TABLE 6-76

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

cenario Timeframe: Future I

[Receptor Population' On-site Resident

IReceptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Caminogenic Hazard Quotient

Medium Point

Ingestion I PnmaryI,ngestion,nha,ationDermal ExposureRoutes Total Target Organ Routes Total

Soil Soil Dsicharge Point 3

_'senic 1.1E-05 2.2E-07 3.8E-06 1.5E-05 _senic skin 1.9E.-01 N/A 5.8E-O2 0.25
............................................................................................................................................................................................................

(Total) 1.1E-05 2.2E-07 3.8E--06 1.5E-O5 (Total) 1.9E-01 NIA 5.8E-02 0.25

111 .5E-05 II Total Hazard Index Across All Media and AIl Exposure Routes II 025Total Risk Across Soil
i i.

Total Risk Across All Media and All Exposure Routes 11_ .5E_5 _

B

I h

Definitions: RME = reasonable maximum exposure Total Skin HI = [I 0.25

COPC = chemical of potential concem

N/A = Not applicable

HI -- hazard index



TABLE 6-77

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Current _1

IIReceptor Population: Construction Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

IRoutes Total Target ORan _ Routes Total

Soil Soil Discharge Point3

_"senic 1.1E-07 7.5E-09 7.1E-08 1.9E-07 Arsenic skin 1.8E-O2 N/A 1.1E-02 0.029
............................................................................................................................................................................................................

(Total) 1.1E-O7 7.5E-09 7.1E-08 1.9E-07 (Total) 1.8E-02 N/A 1.1E-O2 0.029

Total Risk Across Soil I! 1.9E-07 !1 Total Hazard index Across All Media and All Exposura Routes II 0.029a

Total Risk Across All Media and All Exposure Routes 1.9E-07 I

Definitions: RME = reasonable maximum exposure Total Skin HI = I[ 0.029 Jl

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index

7/27/99



TABLE 6-78

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

IIScanario Timeframe: Current IJ
[[Receptor Population: Commercial Worker

IIReceptor Age: Adult Jl

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Caminogenic Hazard Quotient

Medium Point

Ingestion I..h..,onlo. .l Primary I,ngesUonl,nha,ationI Derma, ExposureRoutes Total Target Organ I Routes Total

Soil Soil Discharge Point 3

Arsenic 2.9E-07 1.9E-07 1.8E-06 2.3E-06 Arsenic skin 1,8E-O3 N/A 1.1E-02 0.013
...........................................................................................................................................................................................................

(Total) 2.9E-O7 1,9E-07 1.8E-O6 2.3E-06 (Total) 1.8E-O3 N/A 1.1E-02 0.013

Total Risk Across All Media and All Exposure Routes 2.3E-06 J

Definitions: RME = reasonable maximum exposure Total Skin HI = IF 0.013 U

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index
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TABLE 6-79

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenado Timeframe: Future II
eceptor Population- On-site Resident U

eceptor Age: Child/Adult U

Medium Exposure Exposure Chemical Carcinogenic Risk ' Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Dsicharge Point 4

N'senic 1.1E-05 2.3E-07 4.0E-06 1.5E-05 Arsenic skin 2.0E-01 N/A 6,0E-02 0.26........................................................................... , ...............................................................................................................................

(Total) 1.1E-05 2.3E-07 4.0E-06 1.5E-05 (Total) 2.0E-01 N/A 6.0E-02 0.26

j ,.SE_B Tot..aza.dIndex^_oss^,,Mediaa.d^,,Exposu..out.I 026Total Risk Across Soil

.o_tR,sk^_ossAil_iaand^il_xposureRoutesI'l_-_----1 b d

Definitions: RME = reasonable maximum exposure Total Skin HI = [[ 0.26 ]]

COPC = chemical of potential concem

N/A = Not applicable

HI -- hazard index



TABLE 6-80

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

IlScenario Timetrame: Current II
nReceptor Population: Construction Worker U

IlReceptor Age: Adult II

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Discharge Point 4

_,rsenic 1.2E-07 7.9E-O9 7.4E-08 2.0E-07 _,rsenic skin 1.8E-02 N/A 1.1E-02 0.030
............................................................................................................................................................................................................

(Total) 1.2E-07 7.9E-09 7.4E-08 2.0E-07 (Total) 1.8E-02 N/A 1.1E-02 0.030

Total Risk Across Soil r2_J Total Hazard Index Across AIl Media and AIl Exposure Routes II 0.030
Total Risk Across All Media and All Exposure Routes 2.0E-07

oe,,nlt s:eME--reasenablam .imumexposure TetaiSkin., ll0.030II
COPC = chemical of potential concam

N/A = Not applicable

HI = hazard index



TABLE 6-81

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenado Timeframe: Current II

IIReceptor Population: Commercial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion ] ,n,a,stion I Oe..a, Exposure Primary I Ingestion I Inhalation Dermal ExposureRoutes Total Target Organ Routes Total

Soil Soil Discharge Point 4

_enic 3.1E-07 2.0E-07 1.8E-06 2.4E-06 Arsenic skin 1.9E-03 N/A 1.1E-02 0.013
...........................................................................................................................................................................................................

(Total) 3.1E-07 2.0E-07 1.8E-O6 2.4E-06 (Total) 1.9E-03 N/A 1.1E-02 0.013

Total Risk Across Soil I! 2.4E-06 !l Total Hazard Index Across AIl Media and Ali Expesure Routes II 0.013/

Total Risk Across All Media and All Exposure Routes / 2.4E-06
m

Definitions: RME = reasonable maximum exposure Total Skin HI = II 0.013 n
COPC = chemical of potential concern

N/A = NOt applicable

HI = hazard index



TABLE6-82

SUMMARYOFRECEPTORRISKSAND HAZARDSFORCOPCs

REASONABLEMAXIMUMEXPOSURE

Jet PropulsionLaboratory- OperableUnit-2

5cenanoTimeframe: Puture
_ecaptorPop_atlon: On-siteRealttant
ReceptorAge: Child/Adult

Medium Exposure Exposure Chemical CarcinogenicRisk Chemical Non-CarcinogenicHazardQuotient

Medium Point

Ingestion I Inhalation I Dermal I Exposure Primary [ Ingestion I Inhalation I Demlal ExposureRoutes Total TargetOrganI RoutesTotal

Soil Soil WastePit 1/Discharge

Point 1

Arochlor-1254 6.3E-07 1.6E-09 1.1E-06 1.8E-06 Arochlor-1254 eyes 0,13 0.00032 0.19 0,32

Arochlor-1260 8.5E-07 2.2E-09 1.5E-06 2.4E-06 Arochlor-1260 N/A N/A N/A N/A N/A

Arsenic 7.0E-06 1.5E-07 1.3E-05 2.0E-05 Arsenic skin 0.13 0,19 0,32

Chromium(VI) 1.8E-07 1.7E-06 0,0E+00 1.9E-06 Chromium(VI) nonereported 0.0036 0.012 0.0 0.0036

(Total) 8.7E-06 1.9E-06 1.5E-05 2,6E-O5 (Total) 0.26 0.012 0.38 0.65

TotalRiskAcrossSoil 2.6U_.5._ TotalHazard IndexAcrossAll Media andAll ExposureRoutes U 0,65B

Total RiskAcrossAllMediaend AllExposureRoutes I 2.6E-05

Definitions: RME= reasonablemaximum exposure TotalEye HI = 011.3211

COPC= chemicalof potentialconcam TotalSt,in HI = it 0.32

N/A = Notapplicable

HI = hazard index



TABLE 6-83

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

_Receptor Population: Construction Worker

_Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation I Dermal I Exposure Primary Ingestion I Inhalation] Dermal ExposureRoutes Total Target Organ Routes Total

Soil Soil Haste Pit 1/Discharge

Joint I Arochlor-1254 6.7E-09 5.6E-11 2.1E-08 2.8E-08 eu'ochlor-1254 eyes 4.7E-03 9.8E-05 1.5E-02 0.019

Arochloro1260 9.tE-09 7.5E-11 2.8E-08 3.7E-08 _rochlor-1260 N/A N/A N/A N/A N/A

Arsenic 7.5E-08 5.0E-09 2.4E-07 3.2E-07 6.rsenic skin 1E-02 N/A 3.7E-02 0.048

Chromium (VI) 5.9E-09 6.0E-08 0.0E+00 6.6E-08 Chromium (VI) nonereported 5E-05 3.6E-03 NIA 0.0036

(Total) 9.7E-08 6.5E-08 2.9E-O7 4.5E-07 (Total) 1.6E-02 3.7E-03 5.1E-02 0.072

I Tota, Hazard index Across All Media and All Exposure Routes II 0.072
Total Risk Across Soil

Total Risk Across All Media and Alt Exposure Routes 4.5E..-07
r.

Definitions: RME = reasonable maximum exposure Total Eyes HI = II 0.019
II

COPC = chemical of potential concem Total Skin HI = 1[
O.048

N/A = Not applicable

HI = hazard index



TABLE 6-84

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

[Receptor Population: Commercial Worker

{Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Waste Pit 1/Discharge

Point 1 _chlor-1254 1.7E-08 1.4E-O9 5.2E-07 5.4E-07 _rochlor-1254 eyes 0.0012 9.8E-05 0.015 0,016

_u_chlor-1260 2.4E-08 1.9E-09 7.1E-07 7.3E-07 _,rochlor-1260 N/A N/A N/A N/A N/A

_senic 2,0E-O7 1.3E-07 5,9E-06 6.2E-06 _,rsenic skin 0.0012 NIA 0.037 0.038

Chromium (VI) 1.5E-08 1.5E-06 0.0E+00 1.5E-06 Chromium (VI) nonerepo,e 3.4E-05 0.0036 N/A 0.0036
............................................................................ _ ...............................................................................................................................

(Total) 2,5E-07 1.6E-06 7.1E-06 9.0E-06 (Total) 0.0025 0.0037 0.051 0.058

!1 TotalHazardlndexAcrossAIIMediaandAIIExposureRoutes]] 0,058

Total Risk Across All Media and All Exposure Routes 9,0E-06

Definitions: RME = reasonable maximum exposure Total Eyes HI = ]] 0.016 ]
I' B

COPC=chemicalofpotentialcencem TotalSkinHI=n 0.038
m

N/A = NOt applicable

HI = hazard index



TABLE 6-85

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

Scenario Timeframe: Future II
Receptor Population: On-site Resident II
.Rece_or^ge:Chi,d/^duit Il

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Waste Pit 4

Arsenic 1.3E-05 2.7E-07 4.7E-06 1.8E-05 _u'senic skin 2.4E-01 N/A 7.2E-02 0.31
.............................................................................................................................................................................................................

(Total) 1.3E-05 2.7E-07 4.7E-06 1.8E-05 (Total) 2.4E-01 N/A 7.2E-02 0.31

TetalRiskAcrossSoil I! 1.8E-05 !1 Total Hazard Index Across AIl Media and AU Exposure Routes n 0.31 IJ

Total Risk Across All Media and All Exposure Routes 1.8E-05

Definitions: RME = reasonable maximum expesure Total Skin HI = [[ 0.31 II

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index
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TABLE 6-86

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

scenario Timeframe: Current

IReceptor Population: Construction Worker

IReceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion Inhalation [ Dermal I Exposure Pdmary I Ingestion ,nha,ation I De,_a, I ExposureRoutes Total Target Organ Routes Total

Soil Soil _/aste Pit 4

_rsenic 1.4E-07 9.4E-09 8.8E-08 2.4E-07 _rsenic skin 2.2E-02 N/A 1.4E-02 0.036

(Total) 1.4E-07 9.4E-09 8.8E-08 2.4E-07 (Total) 2.2E-O2 N/A 1.4E-02 0.036

Total Risk Across Soil II 2.4E-07 II Total Hazard Index Across All Media and All Exposure Routes II 0036
r w I"

Total Risk Across All Media and All Exposure Routes I 2.4E-07

Definitions: RME = reasonable maximum exposure Total Skin HI = II 0.036 Jl

/

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index



TABLE 6-87

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2
Scenario Timeframe: Current

Receptor Population: Commercial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion I Inhalation I Den-hal Exposure Primary I Inge_ion Inhalation I Dermal ExposureRoutes Total Target Organ Routes Total

Soil Soil Waste Pit 4

Arsenic 3.7E-07 2.3E-07 2.2E-06 2.8E-06 Arsenic skin 2.3E-03 N/A 1.4E-02 0.016.............................................................................................................................................................................................................

(Total) 3.7E-07 2.3E-07 2.2E-06 2.8E-06 (Total) 2.3E-O3 NIA 1.4E-02 0.016

Tota,R,skAcrossSo',It 26E-_II Tote,.azard,ndexA_cesAi,M.d,aend^,ExposureRout._E0016
·! .i i I

Total Risk Across All Media and Ail Exposure Routes / 2.8E--06

Definitions: RME = reasonable maximum exposure Total Skin HI = I0._ 016 _

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index



TABLE 6-88

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2
Scenario Timeframe: Future

Receptor Population: On-site Resident
Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

,n_._,_I,_,_,_1_'1_x_u_ _m_I,n_,on,_.,_,,o_I_a,I_x_o_u_Routes Total Target Organ Routes Total

S0il Soil Dsicharge Point3

Arsenic 1.1E-O5 2.2E-O7 3.8E-06 1.5E..05 ......
.............................................................................................................

(Total) 1.1E-05 2.2E-07 3.8E-06 1.5E-O5 (Total) ....

Tota,Risk^_ssSo,,II ,._E_SII Tota, Hazard IndexAcrossAlIMediaandAllExposure Routes II
i i i-

Total Risk Across All Media and All Exposure Routes [ 1.5E-O5

Definitions: RME = reasonable maximum exposure TotalSkinHl=li- 11

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index
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TABLE 6-89

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jot Propulsion Laboratory - Operable Unit-2

r_,,mm:Cu_n, IIIR_,,o_Population: Commercial Worker
IReceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Ingestion In...onloJ P.maryI,ngest,onl,nha,,onoe .,I  xpo=uRoutes Total Target Organ J Routes Total

Soil Soil Discharge Point 3

_u'senic 2.9E-07 1.9E-07 1.8E-06 2.3E-06 ....

(Total) 2.9E-07 1.9E-07 1.8E-06 2.3E-06 (Total) ....

Total Risk Across Soil II 2.3E-06 II Total Hazard Index Across All Media and All Exposure Routes IJ
l; ;I mm

Total Risk Across All Media and NI Exposure Routes 2.3E.-06
i

Oe,,nlt,ons:RME-,easonablem,_lmumexpo,ura TotaISkin"l'll- 11
COPC = chemical of potential concem

N/A = Not applicable

HI = hazard index



TABLE 6-90

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

[Scenario Timeframe: Future
_Receptor Population: On-site Resident

[R_ptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

,n_._,n_.,._l_.,I _x-- _ ],n_._,_.,onlo_.I_x_.,.r.Routes Total Target Organ Routes Total

Soil Soil Dsicharge Point4

Arsenic 1.1E-05 2,3E-07 4,0E-06 1.5E-05 ......
...........................................................................................................

(Total] 1.1E-05 2.3E-07 4.0E-06 1.5E-05 (Total) ....

Total Risk Across Soil Il. 1.5E-05 .11 Total Hazard Index Across AIl Media and AIl Exposure Routes u -i

Total Risk Across All Media and All Exposure Routes 1 _5E_

&

o.,,nit_ns:RME--....onab,om.ximumexpos... ,otalSkinH,=[[- J]
COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index
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TABLE 6-91

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

IScenario Jet Propulsion Laboratory - Operable Unit-2

Timeframe: Current

Receptor Population: Commercial Worker
Receptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ Routes Total

Soil Soil Discharge Point 4

Arsenic 3.1E-07 2.0E-07 1.8E-06 2.4E-06 ......

('Fetal] 3.1E-07 2.0E-07 1.8E-06 2.4E-06 (Total) ....

T_'RskA_ossSoI!2,E_!1 T°talHazardlndexAcr°ssAIIMediaandAIIExp°sureR°utesll -/

Total Risk Across All Media and All Exposure Routes [ 2.4E-06

Definitions: RME = reasonable maximum exposure Total Skin HI =

COPC = chemical of potential concern

N/A = Not applicable

HI = hazard index



TABLE 6-92

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

_cenano lime,'ama: Future
Receptor Population: On-sita Resident

Receptor Age: Child/Adult

Medium Exposure Exposure Chemical Ca_nogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

x.suro IRoutes Total Target Organ Routes Total

Soil Soil Waste Pit 11Discharge

Point 1

Arochior-1254 6.3E-07 1.6E-09 1.1E-06 1.BE-06 .....

_,rochlor-1260 8.5E-07 2.2E-09 1.5E-06 2.4E-06 .....

_enic 7.0E-06 1.5E-07 1.3E-O5 2.0E-05 .....

_,hromium (VI) 1.8E-07 5.8E-07 0.0E+00 7.7E-07 ......

(Total) 8.7E-06 7.3E.07 1.5E-05 2.5E-O5 (Total) ....

Tota,R,,_^c_ssso,n 2._E___Jm{Tota,,_,edex^emssAi,Med,sandAi,Exposu_Routasp -
Total Risk Across All Media and AIl Exposure Routes 2.5E-05

Definitions: RME = reasonable maximum exposure _ Total Eye HI =

COPC = chemical of potential concern Total Skin HI = II - U
B B

N/A = Not applicable

HI = hazard index



TABLE 6-93

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

S_nado Timeframe: Current
_Receptor Population: CommerciaIWorker

IReceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

,.,..o.I,n_.-,onl_._.,I_x_'ur_ _.m._In,e,'on_h._onl_._'I _x_'u'Routes Total Target Organ Routes Total

Soil Soil _/este Pit t/Discharge

Point 1 _,rochlor-1254 1.7E-08 1.4E-09 5.2E-07 5.4E-O7 ......

_rochlor-1260 2.4E-O8 1.9E-09 7,1E-07 7.3E-07 .......

au-senic 2.0E-O7 1.3E-07 5.9E-06 6.2E-06 ......

_.h_om_um(v_) ...........!.'_._,_..............t'?._,:._.......0.o%_.,.............?._._......... - .....
(Total) 2.5E-07 1.6E-06 7.1E-06 9.0E-06 (Total) ....

,,Total Risk Across All Media and All Exposure Routes 9.0E-06 ,,,

coPo--chem,ca,Ctpot,ct,a,¢oncam Tot"S_'n"''ll- II
N/A = Not applicable

HI = hazard index



TABLE 6-94

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

_Receptor Population: On-site Resident

IR_ptor Age: Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

,n0est_nJ,nha,at,onJDe_a,Exposuro Pmaryl,n°.,onJ,nha,a_nj oe_a,JExposuroRoutes Total Target Organ I Routes Total

Soil Soil Waste Pit 4

Arsenic 1.3E-05 2.7E-07 4.7E-06 1.8E-05 ......
......................................................................................................

(Total) 1.3E-05 2.7E-07 4.7E-06 1.6E-05 (Total) .....

Total Risk Across Soil 1.8E-05 Total Hazard Index Across Ail Media and All Exposure Routes Jl -

Total Risk Across Ail Media and Ail Exposure Routes 1.8E-05

Definitions: RME = reasonable maximum exposure

- = Chemical did not exceed target hazard levels



TABLE 6-95

RISK ASSESSMENT SUMMARY

REASONABLE MAXIMUM EXPOSURE

Jet Propulsion Laboratory - Operable Unit-2

IReceptor Population: Commercial Worker

IReceptor Age: Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient

Medium Point

Routes Total Target Organ I Routes Total

Soil Soil WastePit4

Arsenic 3.7E-07 2.3E-07 2.2E-O6 2.8E-06 ......
..............................................................................................................................................................................................................................

(Total) 3.7E-07 2.3E-07 2.2E-06 2.8E-06 (Total) ....

Total Risk Across Soil 2.8E-06 Total Hazard Index Across All Media and Ail Exposure Routes II

Total Risk Across All Media and Ail Exposure Routes 2.8E-06

Definitions: RME = reasonable maximum exposure

- = Chemical did not exceed target hazard levels
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TABLE 6-96

COMPARISON OF SURFACESOIL CONCENTRATIONS(0 TO 2- FOOT DEPTH) AT JPL TO

_,_ ECOLOGICAL PRELIMINARY REMEDIATIONGOALS AND SITE BACKGROUND VALUES

Detected Background DetectedValue
Value Value Ecological ExceedsBenchmark

Location Analyte (mg/kg) (rog/kg) PRG(1)(mg/kg) Endpoint(1) andBackgroundValue?

WP-I/DP-1 Arsenic 2.3 2.2 9.9 shrew,plant No

(B-23A) Barium 74.4 106 263 woodcock No
Beryllium 0.25 0.6 10 plant No
Bis(2-ethylhexyl)-Phthalate(2) 0.15 N/A 200 plant No
Cadmium 2.3 ND(3) 4.0 plant,woodcock No
Chromium 12.4 12.4 0.4 earthworm No
Cobalt 4.6 7.0 20 plant No
Copper 22.7 11.5 60 earthworm No
Lead 71.6 6.2 40.5 woodcock Yes

Mercury 0.22 0.09 0.00051 woodcock Yes
Molybdenum 2.5 ND(4) 2.0 plant No
Nickel 5.0 6.9 30 plant No
Nitrate(a) 2.9 N/A N/A N/A No
Strontium 26.7 26.7 N/A N/A No
Vanadium 22 33.7 2.0 plant No
Zinc 226 41.8 8.5 woodcock Yes

WP-I/DP-1 Arochlor-1254(s) 0.2 N/A 0.371 shrew No

'_,_ (TP-2and2A) Arochlor-1260(5) 0.27 N/A 0.371 shrew No
Arsenic 2.4 2.2 9.9 shrew,plant No
Barium 75.9 106 283 woodcock No
Benzo(a)anthracene(s) 0.0077 N/A 0.1 fauna No
Benzo(b)fluoranthene(6) 0.0088 N/A 0.1 fauna No
Benzo(g,h,i)perylene(s) 0.048 N/A 0.1 fauna No

Beryllium 0.26 0.6 10 plant No
Bis(2-ethylhexyl)-phthalate(2) 0.48 N/A 200 plant No

(8)Bromodichloromethane 0.0032 N/A N/A N/A No

Butylbenzyl'phthalate(2) 0.16 N/A 200 plant No
Cadmium 3.4 ND(3) 4 plant,woodcock No
Chloroform(a) 0.0052 N/A N/A N/A No
Chromium 23.9 12.4 0.4 earthworm Yes
Chrysene(a) 0.018 N/A 0.1 fauna No

Cobalt 5.9 7.0 20 plant No
Copper 20.1 11.5 60 earthworm No
Di-n-butyl-phthalate(s) 0.25 N/A 200 plant No
Fluoranthene(6) 0.024 N/A 0.1 plant No
Hexavalentchromium 0.124 ND(2) 0.4 earthworm No

Indeno(1,2,3cd)pyrene 0.067 N/A 0.1 plant No
Lead 72.1 6.2 40.5 woodcock Yes

Mercury 0.26 0.09 0.00051 woodcock Yes
Methylenechloride(8) 0.005 N/A N/A N/A No

_'_"'_' Nickel 10.5 6.9 30 plant No

'rbls6-96&97.xis 0-2 Feet 8/6/99
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TABLE 6-96

COMPARISON OF SURFACE SOIL CONCENTRATIONS (0 TO 2- FOOT DEPTH) AT JPL TO
_'_._,,_, ECOLOGICAL PRELIMINARY REMEDIATION GOALS AND SITE BACKGROUND VALUES

Detected Background DetectedValue
Value Value Ecological ExceedsBenchmark

Location Analyte (mg/kg) (mg/kg) PRG¢)(mg/kg) Endpoint¢) andBackgroundValue?

Nitrate(8) 18.6 N/A N/A N/A No
1,2,3,4,6,7,8,9-OCDD(7) 0.00000092 N/A 3.15E-06 shrew No
Phenanthrene¢) 0.012 N/A 0.1 fauna No

PYrene¢) 0.055 N/A 0.1 fauna No
StronUum(8) 39 26.7 N/A N/A No

Thallium 0.86 N/A 1 plant No
TributyItin¢) 0.001 N/A N/A N/A No

Vanadium 67.6 33.7 2 plant Yes
Zinc 279 41.8 8.5 woodcock Yes

Notes:

(1)Efroymsonandothers,1997.
EcologicalEndpointindicateswhichreceptorhasthelowestPRGofthereceptorsevaluated.

(2)Benchmarkvalueisnotavailable,valueusedisfordi-n-butylphthalatebecauseofsimilarchemicalstructure.
(3)Detectionlimitrangeforcadmium:0.01to0.5rog/kg.
(4)Detectionlimitrangeformolybdenum:0.23to5.0mg/kg.
(5)PRG based on total PCBs.
(6)EPA,1995.

"_,_,._' (7)OCDDbenchmarkvalueextrapolatedusingtoxicequivalencyfactorforTCDD.RefertoSection6.2.3.1ofthetext.
¢) NotretainedasCOPCduetolackoftoxicitydata.RefertoSection6.2.2.3forqualitativeevaluation.
B= SoilboringNo.
mg/kg=Milligramsperkilogram.
N/A= Notapplicable.
ND=Notdetected.
OCDD=Octachlorodibenzo-p-dioxin.
PRG=Preliminaryremediationgoal.
TP= TestpitNo.

Tbls6-96&97.xl$ 0-2 Feet 8/6/99
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TABLE 6-97

COMPARISON OF SUBSURFACE SOIL CONCENTRATIONS (2- TO 5-FOOT DEPTH)AT JPL
TO ECOLOGICAL PRELIMINARY REMEDIATION GOALS AND SITE BACKGROUND VALUES

'_ MaximumValueExceeds
MaximumValue BackgroundValue Ecological BenchmarkandBackground

Location Analyte (mg/kg) (rog/kg) PRG(_)(mg/kg) Endpoint(1) Value?

WP-I/DP-1 Arochlor-1254 0.018 N/A 0.371 shrew No

(TP-2and2,4) Arochlor-1260 0.021 N/A 0.371 shrew No
Arsenic 3.0 2.2 9.9 shrew,plant No
Barium 41.3 106 283 woodcock No

Berylium 0.37 0.6 10 plant No
Bis(2-ethylhexyl)-phthalate 0.050 N/A 200 plant No
Cadmium 0.80 ND(3) 4 plant,w(xx:lcock No
Chromium 33.9 12.4 0.4 earthworm Yes

Cobalt 6.6 7.0 20 plant No
Copper 19.8 11.5 60 earthworm No
Haxavalentchromium 0.836 ND(2) 0,4 earthworm No
Lead 4.7 6.2 40.5 woodcock No

Mercury 0.13 0.09 0,00051 woodcock Yes
Methylenechloride(5) 0.003 N/A N/A N/A No

Nickel 10.1 6.9 30 plant No
Nitrate(S) 25.9 N/A N/A N/A No

Strontium(s) 22.2 26.7 N/A N/A No
Thallium 0.67 N/A 1 plant No

Tributyltin(5) 0.0010 N/A N/A N/A No
Vanadium 29 33.7 2 plant No
Zinc 93.5 41.8 8,5 woodcock Yes

DP-2 Arsenic 1.8 2.2 9,9 shrew,plant No

(B-29) Barium 79 106 283 woodcock No
Chromium 10.1 12.4 0,4 earthworm No
Cobalt 6.8 7 20 plant No

_,_ Copper 12.1 11.5 60 earthworm No
HexavalentChromium(3) 0.28 ND(2) 0.4 earthworm No

Lead 12.1 6.2 40.5 woodcock No

Mercury 0.21 0.09 0.00051 woodcock Yes
Nickel 7.2 6,9 30 plant No
Nitrate(5) 4.4 N/A N/A N/A N/A

Strontium(s) 32.2 20.7 N/A N/A Yes

Vanadium 25.9 33.7 2 plant No
Zinc 45.4 41.8 8,5 woodcock Yes

DP-3 Acetone(S) 0.0054 N/A N/A N/A No

(TP-3and3.4) Arsenic 4.5 2.2 9.9 shrew,plant No
Barium _7.1 106 283 woodcock No

Beryllium 0.52 0.6 10 plant No
Benzo(a)pyrune(4) 0.0042 N/A 0.1 fauna No

Benzo(g.h.i)perYlene(4) 0,011 N/A 0.1 fauna No

Chromium 18.8 12.4 0.4 earthworm Yes
Cobalt 10.3 7,0 20 plant No

Copper 18.4 11.5 60 earthworm No
HexavalentChromium(3) 0.145 ND(2) 0.4 earthworm No
Lead 8.4 6.2 40.5 woodcock No

Mercury 0.18 0.09 0.00051 woodcock Yes
Methylenechloroide¢5) 0.004 N/A N/A N/A No

Nickel 12 6.9 30 plant No

Nitrate(5) 19.1 N/A N/A N/A N/A

Strontium_ 23.4 26.7 N/A N/A No

Thallium 0.79 N/A 1 plant No
Vanadium 44.1 33.7 2 plant Yes
Zinc 45.9 41.8 8,5 woodcock Yes

,,, , DP-4 Acetone(S) 0.0063 N/A N/A N/A No
(TP-Iand1,4) Antimony 3.2 1.5 5 plant No

Arochlor-1232 0.033 N/A 0,371 shrew No
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TABLE 6-97

COMPARISON OF SUBSURFACE SOIL CONCENTRATIONS (2- TO 5-FOOT DEPTH)AT JPL
TO ECOLOGICAL PRELIMINARY REMEDIATION GOALS AND SITE BACKGROUND VALUES

_"_' MaximumValueExceeds
MaximumValue BackgroundValue Ecological BenchmarkandBackground

Location Analyte (rcgAg) (rcg/kg) PRG¢)(rcgAg) Endpoint¢) Value?

Arsenic 4.7 2.2 9.9 shrew,plant No
Barium 54.7 106 283 woodcock No

Beryllium 0.36 0.6 10 plant No
Bremodichlororcethane(5) 0.0029 N/A N/A N/A No

Chloroform(Z) 0.0045 N/A N/A N/A No
Chromium 9.6 12.4 0.4 earthworm No

Cobalt 5.5 7 20 plant No
Copper 12.5 11.5 60 earthworm No
HexavalentChromium(3) 0.131 ND(2) 0.4 earthworm No
Lead 11.4 6.2 40.5 Woodcock No

Mercury 0.3 0.09 0.00051 woodcock Yes
Methylenechloride(5) 0.005 N/A N/A N/A No
Nitrate(5) 19.1 N/A N/A N/A No

Stmntiurc(5) 34.9 26.7 N/A N/A Yes
Thallium 0.85 N/A 1 plant No

Vanadium 34.5 33.7 2 plant Yes
Zinc 45.9 41.8 8.5 woodcock Yes

WP-4 Arsenic 2 2.2 9.9 shrew,plant No

(8-30) Barium 67 106 283 woodcock No
Chmmiurc 4.1 12.4 0.4 earthworm No
Cobalt 5.1 7 20 plant No

Copper 14.7 11.5 60 earthworm No
Lead 3.2 6.2 40.5 woodcock No

Nitmte¢) 2.5 N/A N/A N/A No

Strontium(5) 17.6 26.7 N/A N/A No

,._,_,,,_ Vanadium 18.5 33.7 2 plant No
Zinc 32.9 41.8 8.5 woodcock No

WP-5 Arsenic 1.4 2.2 9.9 shrew,plant No

(B-31) Barium 39.5 106 283 wocdcock No
Chromium 4.8 12.4 0.4 earthworm No

Copper 6.4 11.5 60 earthworm No
Lead 1.6 6.2 40.5 woodcock No

Mercury 0.21 0.09 0.00051 woodcock Yes
Nitrate(5) 0.21 N/A N/A N/A No

Strentiurc¢) 24.3 26.7 N/A N/A No
Vanadium 16.7 33.7 2 plant No
Zinc 22.9 41.8 8.5 woodcock No

Notes:
¢)Eftoymsenandothers.1997.

EcologicalEndpointindicateswhichreceptorhasthelowestPEGofthereceptorsevaluated.
(*")DetaclJonlimitforhexavalentchromiumis0.2rog/kg.
(3)Benchmarkvaluenotavailable,valueusedisforchromium.
(4)EPA,1995.

NotretainedasCOPCduetolackoftoxicitydata.RefertoSaclJon6.2.2.3foraqualitativeevaluation.

B=SoilboringNo.
DP-2=DisChargePointNo.2.
DP-3=DischargePointNo.3.
DP-4=DischargePointNo.4.

rog/kg=Milligramsperkilogram.
N/A=Notapplicable.
ND=Notdetected.

PRG=Preliminarymmedia_ngoal.
TP = Test pit No.
WP-I/DP-1=WastePitNo.1/DischargePointNo.1.
WP-4=WastePitNo.4.
WP-5=WastePitNo.5.
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TABLE 6-98

TOXICITY REFERENCEVALUES USED IN THE SCREENING-LEVEL
ERA FOR THE DEER MOUSEAND AMERICAN KESTREL

DeerMouse AmedcanKestrel
Chemical (mg/kg-day) DataSource (mg/kg-day) DataSource

Chromium 3.28 Mackenzieetal.,1958 1 Haseltineetal.,1985¢)
Lead 0.0015 EPA,1999 0.014 U.S.Navy
Mercury 0.25 EPA,1999 0.39 U.S.Navy
Molybdenum 0.26 SchroederandMitchner,1971 3.5 LeoporeandMiller,1965
Vanadium 160 EPA,1999 11.4 U.S.Navy
Zinc 9.6 Domingoetal.,1986 17.2 WhiteandDieter,1978

Notes:

¢) Referenceunpublished,ascitedinSampleandothers,1996.
mg/kg-day=milligramsofchemicalperkilogramofbodyweightperday.
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TABLE 6-99
EXPOSURE FACTORS FOR ECOLOGICAL RECEPTORSEVALUATED IN THE SCREENING-LEVEL ERA AT JPL

Receptor Trophic BodyWeight FoodIntakeRate SoilIngestion Exposure Bio- IntakeRate
Species Class/Order Level (kg) (kg/d)(_) Fraction Area(2) availability(3) (kg/d)(4)

Deermouse Mammalia/Rodentia Omnivore 0.021(5) 0.00346 2%(6) 100% 100% 0.00353
(Peromyscus
maniculatus)

American Aves/Falconiformes Carnivore 0.116(7) 0.0107 10.4%(8) 100% 100% 0.0118
Kestrel(Fa/co
sparverius)

Notes:

(1) FoodintakeratesareestimatedfromtheequationspresentedinNagy(1987).Unitsarekilogramsdryweightperday.
(2) Theexposureareaisassumedtobeequaltoeachlocationthatwasevaluatedatthesite.
(3) TheuniUessfractionofa chemicalavailabletoillicitaneffect.
(4) IntakeRate=FoodIntakeRate+SoilIngestionRate.
(5) EPA,1993;averageofbothsexesforNorthAmerica.
(6) Soilingestionratebasedonestimateforthewhite-footedmouseinBeyeretal.(1994).
(7) Bloom,1973;averageofbothsexes,fallandwinterforCalifomia
(8) SoilingestionratebasedonestimatefortheAmericanWoodcockinBeyeretal.(1994).

kg=kilograms.
kg/d=kilogramsperday.
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TABLE6-100

FOOD-TO-MUSCLETRANSFERFACTORSUSEDTO ESTIMATEDRY
_.._..,. MOUSETISSUECONCENTRATIONS

Food-to-MuscleTransferFactor

Chemicalof PotentialConcem (unitless) Source

Chromium 3,0E-02 NCRP,1989

Lead 8.0E-04 NCRP,1989

Mercury 2.5E-01 Baesetal.,1984

Molybdenum 6.0E-03 Baesetal.,1984

Vanadium 2.5E-03 Baesetal.,1984

Zinc 1.0E-01 Baesetal.,1984

Notes:
1.00E-01=1.00x10'_=0.100.

NCRP=NationalCouncilonRadiationProtectionandMeasurements.
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TABLE 6-101

EXPOSUREESTIMATESAND RISK CALCULATIONSFOR THE DEERMOUSE
FROMSURFACE SOILS (0 TO 2-FOOTDEPTH)AT JPL

MaximumDetected ToxicityReference
Chemicalof Concentration ExposureEstimate Values(i)

Location PotentialConcern (rog/kg) (mg/kg-d) (rog/kg-d) HazardQuotient

WP-I/DP-1 Lead 71.6 12 0.0015 8000

(B-23A) Mercury 0,22 0.037 0.25 0.15

Molybdenum 2.5 0.42 0.26 -1.6
Zinc 226 38 9.6 4,0

WP-I/DP-1 Chromium 23.9 4.0 3.3 1,2

(TP-2and2A) Lead 72.1 12 0.0015 8100

Mercury 0.26 0.044 0.25 0.17
Vanadium 67.6 11 160 0.071

Zinc 279 47 9.6 4.9

Notes:
v) ReferencesfortoxicityreferencevaluesarecitedinTable6-98.

mg/kg= milligramsperkilogram,

mg/kg-d= milligramsofchemicalperkilogramofbodyweightperday.
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TABLE6-102

EXPOSUREESTIMATESAND RISKCALCULATIONSFORTHEAMERICANKESTREL
FROMSURFACESOILS(0 TO2-FOOTDEPTH)AT JPL

MaximumDetected DP/MouseTissue Exposure ToxicityReference
Chemicalof Concentration Concentration Estimate Values(i) Hazard

Location PotentialConcern (mg/kg) (mg/kg) (mg/kg-d) (mg/kg-d) Quotient

WP-I/DP-1 Lead 71.6 0.18 0.70 0.014 50

(B-23A) Mercury 0.22 0.17 0.018 0.039 0.46

Molybdenum 2.5 0.047 0.028 3.5 0.0081
Zinc 226 71 8.7 17.2 0.50

WP-I/DP-1 Chromium 23.9 2.2 0.44 1 0.44

(TP-2and2A) Lead 72.1 0.18 0,71 0,014 51

Mercury 0.26 0,20 0,021 0.39 0.054
Vanadium 67.6 0.53 0.70 11.4 0.061

Zinc 279 87 11 17.2 0.62

Notes:

(_)ReferencesfortoxicityreferencevaluesarecitedinTable6-98.

mg/kg= milligramsperkilogram.

_'_"'"_ mg/kg-d=milligramsofchemicalperkilogramofbodyweightperday.
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TABLE 6;103

COMPARISON OF LEAD CONCENTRATIONS IN SURFACE SOIL AT JPL

(0 TO 2-FOOT DEPTH) TO REGIONAL BACKGROUND VALUES

WestemConterminous
Califomia Soils (4)

United States (2)

Detected
Value RangeofData ArithmeticMean Rangeof Data ArithmeticMean

Location Analyte (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

WP-I/DP-1

(B-2g) Lead 71,6 12--97 24 <10--700 17

Notes:

(4)Bradfordandothers,1996.

(2)Shackletteandothers,1984.

B = Soil boring No.

mg/kg= milligramsperkilogram,
WP-I/DP-1- WastePit No.1/DischargePointNo.1.

Tbl6-103N.xls 0-1 Foot 8/9/99
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TABLE 104

EXPOSUREESTIMATESAND RISK CALCULATIONS FORTHE DEERMOUSE
_'"'_ FROMSUBSURFACESOILS (2-TO 5-FOOTDEPTH)AT JPL

Chemicalof ToxicityReference
Potential MaximumDetected ExposureEstimate Values(1) Hazard

Location Concem Concentration(rog/kg) (mg/kg-d) (mg/kg-d) Quotient

WP-I/DP-1 Chromium 33.9 5.7 3.28 1.7

(TP-2and2A) Mercury 0.13 0.022 0.25 0.087
Zinc 93.5 16 9.60 1.6

DP-2 Mercury 0.21 0.035 0,25 0.14

(B-29) Zinc 45.4 7.6 9.6 0.79

DP-3 Chromium 18.8 3.2 3.28 0.96

(TP-3and3A) Mercury 0.18 0.030 0.25 0,12
Vanadium 44.1 7.4 160 0.046

Zinc 55.7 9.4 9.6 0.98

DP-4 Mercury 0.3 0.050 0.25 0.20

(TP-1andlA) Vanadium 34.5 5.8 160 0.036
Zinc 45.9 7.7 9.6 0.80

WP-5 Mercury 0.21 0.035 0.25 0.14

(B-31)

Notes:

(1)ReferencesfortoxicityreferencevaluesarecitedinTable6-98.

-- =Toxicityreferencevaluenotavailable;therefore,hazardquotientcouldnotbeestimated.

mg/kg= milligramsperkilogram.
mg/kg-d=milligramsof chemicalperkilogramof bodyweightperday.
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TABLE 105

_ ._ EXPOSUREESTIMATESAND RISK CALCULATIONSFOR THEAMERICAN KESTREL
FROMSUBSURFACESOILS (2- TO 5-FOOT DEPTH)AT JPL

DryMouseTissue Exposure ToxicityReference
Chemicalof MaximumDetected Concentration Estimate Values¢) Hazard

Location PotentialConcern Concentration(mg/kg) (mg/kg) (mg/kg-d) (rog/kg-d) Quotient

WP-I/DP-1 Chromium 33,9 3.2 0.62 1.0 0.62

(TP-2and2A) Mercury 0.13 0.10 0.011 0.4 0.027

Zinc 93.5 29 3.6 17.2 0.21

DP-2 Mercury 0.21 0.16 0.017 0.039 0.44

(B-29) Zinc 45.4 14 1.7 17.2 0.10

DP-3 Chromium 18.8 1.8 0.34 1 0.34

(TP-3and3,4) Mercury 0.16 0.14 0.015 0.039 0.38

Vanadium 44.1 0.34 0.45 11.4 0.040

Zinc 55.7 17 2.1 17.2 0.12

DP-4 Mercury 0.3 0.23 0.024 0.039 0.63

(TP-1andlA) Vanadium 34.5 0.27 0.36 11.4 0.031

Zinc 45.9 14 1.8 17.2 0.10

WP-5 Mercury 0.21 0.16 0.017 0.039 0.44

(B-31)

Notes:

¢) ReferencesfortoxicityreferencevaluesarecitedinTable6-98.

-- =Toxicityreferencevaluenotavailable;therefore,hazardquotientcouldnotbeestimated.

mg/kg= milligramsperkilogram.

mg/kg-d=milligramsof chemicalperkilogramofbodyweightperday.
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7.0 SUMMARY AND CONCLUSIONS

The OU-2 RI program at JPL was focused on assessing the nature and extent of contamination in
soil and soil vapor beneath the JPL site, evaluating the fate and transport of the constituents

identified, and assessing the various risks associated with potential exposure to these
constituents. Detailed results of these activities are presented in the previous sections.

A summary of the RI results and conclusions reached from this study is provided below.

7.1 SUMMARY

The results of the OU-2 RI conducted at JPL indicate that the soil and soil vapor have been

impacted by past research and development activities at the site. Summarized in the following

sections are the findings of this investigation as to the nature and extent, fate and transport, and

potential risks to human receptors from contaminants of concern.

7.1.1 Nature and Extent of Contamination

For the OU-2 RI, two sources of data were used in defining the nature and extent of
contamination as follows:

· Soil-vapor data consisting of results from VOC analysis of vapor samples collected from
· probesand soil-vaporwells.

· Soil data consisting of results from chemical analyses of soil for various organic
compounds, inorganic compounds, and elements in samples collected from soil borings
and test pits.

Results from soil-vapor analyses have shown that VOCs are present in the soil vapor beneath
JPL. These data indicate that chlorinated aliphatic compounds and chlorofluorocarbons are the

main compounds of potential concern. Four compounds, including CC14, Freon 113, TCE, and

1,1-DCE, were consistently present at elevated concentrations; of these, CC14 was the most

frequently detected compound. The majority of VOC contamination, and the highest

concentrations, was found beneath the central and eastern portions of the site where CC14 was

measured at 609 gg/L-vapor in well No. 25 at a depth of 145 feet. For Freon 113, TCE, and

1,1-DCE, the highest concentrations detected were: Freon 113, 112 gg/L-vapor in well No. 32 at

a depth of 135 feet; TCE, 16 _tg/L-vapor in well No. 22 at depths of 60 and 80 feet; and

1,1-DCE, 24 _tg/L-vapor in well No. 26 at a depth of 80 feet. Volatile organic compounds were

detected at depths ranging from 20 feet below ground surface to groundwater. Detection of

VOCs was infrequent in the upper portion of this range, and concentrations increased with depth

in most locations. Contamination appeared, in most cases, to be related to previously identified

seepage pits, waste pits, and disposal areas.
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A number of non-naturally occurring analytes were detected in JPL soil samples, including

SVOCs and PAHs, PCBs, dioxin, VOCs, CN', Cr(VI), tributyltin, and TPH. These compounds

were generally detected in areas associated with past waste disposal activities. A number of

naturally occurring compounds and elements were also detected including NO3- and As.

Only four SVOCs (excluding PAHs) were detected in the soil samples. Two of these compounds,

di-n-butylphthalate and butylbenzylphthalate, were detected only in near-surface soil samples

from test pit Nos. 2 and 2A (TP-2 and TP-2A); bis(2-ethylhexyl)phthalate was detected in seven

soil borings (mostly at depths greater that 30 feet), and n-nitroso-di-N-propylamine was detected

in one soil boring only. In samples from TP-2, bis(2-ethylhexyl)phthalate was detected at a

concentration of 440 }xg/kg, and di-n-butylphthalate, and butylbenzylphthalate were detected at
concentrations of 250 !_g/kg and 160 gg/kg, respectively. Concentrations of bis(2-

ethylhexyl)phthalate ranged from 88 to 1,900 ytg/kg and the concentration of n-nitroso-di-N-

propylamine was 500 gg/kg.

PAHs were found in samples from two soil borings and three test pits along the southeast portion
of the site that were located in areas of prior waste disposal activities. Compounds detected

included benzo(b)fluoranthene, benzo(a)pyrene, benzo(g,h,i)perylene, fluoranthene, indeno

(1,2,3-cd)pyrene, phenanthrene, pyrene and, benzo(a)anthracene. The highest PAH concentration

measured in a soil sample was 110 _tg/kg for fluoranthrene in soil boring No. 12 at a depth of
10 feet.

.__.i Two PCB congeners, Arochlor-1254 and Arochlor-1260, were detected only in samples from

TP-2 at depths of 1 and 5 feet that had concentrations of 270 to 21 _g/kg, respectively.

An additional congener, Arochlor-1232, was detected at a depth of 5 feet in TP-2A. Total

petroleum hydrocarbons, believed to consist of lubricating or mineral oils, were detected in 14
soil borings. The highest TPH concentration of 6,500 mg/kg was from soil boring No. 1 at depth

of 20 feet (tiny asphalt granules); all other detects were at least one order of magnitude lower,

and most were two orders of magnitude lower. Dioxin congener 1,2,3,4,6,7,8,9-OCDD was
detected only once at 9.2 _g/kg in TP-2 at a depth of 1 foot. Furans were not detected in any of

the soil samples collected during the OU-2 RI field program.

Four VOC compounds (acetone, bromodichloromethane, chloroform, and methylene chloride)

were detected in soil samples collected from the test pits. All concentrations reported were either

equal to or less than the reporting limits, and the presence of these compounds are attributable to

laboratory contamination or to runoff of facility irrigation water.

All elements included in the Title 26 Metals (plus strontium and hexavalent chromium) were

detected in JPL soils with the exception of selenium. Where detected, metal concentrations

typically fell within the range of levels measured in background samples of JPL soils. Arsenic

was detected in samples from several locations at concentrations that ranged up to 20 mg/kg.

Arsenic concentrations are within the range typically measured in California soils, and the As is

"_"_' believed to be naturally derived. Hexavalent Cr, which is generally not considered to occur
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naturally in soils, was also detected in samples from one soil boring (No. 29) and from test pit
Nos. lA, 2A, and 3A at concentrations up to 0.84 p.g/kg.

Nitrate was detected in samples from most of the soil borings, and is suspected to have resulted

from agricultural and landscaping fertilizers, historic equestrian activities, irrigation waters, and

past use of on-site cesspools. Cyanide was detected in samples from only one soil boring

(No. 30) at concentrations ranging from 74 _tg/kg to 85 _tg/kg. Tributyltin was detected at the
detection limit of 1 _g/kg in the two soil samples collected from test pit No. 2A. It is believed

that for the purposes of assessing risk and remedial alternatives, the nature and extent of
contamination have been adequately assessed.

7.1.2 Fate and Transport

The fate and transport characteristics of the constituents of interest identified in the soil and soil-
vapor samples during the RI are described in Section 5.0. These constituents included VOCs in

soil-vapor samples, and various SVOCs (including PAHs), two PCB congeners, one dioxin

congener, TPH, As, Cr(VI), tributyltin, NO3-, and CN- in soil samples.

The VOCs were generally characterized as being volatile (from soil or from water), moderately

soluble in water, and moderately adsorbing to soil organic carbon. Results from the OU-2 RI, as

well as the OU-1/OU-3 RI, suggests that migration of VOCs to the soil surface and discharge to
the atmosphere is not likely and that vertical downward transport into groundwater has occurred,
the extent and trends of which are well documented.

Semi-volatile organic compounds detected include PAHs, phthalates, and n-nitroso-di-n-
propylamine. With regard to PAHs, volatilization is considered to be of minor concern. The PAHs

detected in soil at JPL have low aqueous solubilities and relatively high Log(Kow)values indicating

that these compounds have a high potential to adsorb to the solid phase and are not expected to

leach from soil into groundwater. Results from the OU-2 RI, as well as the OU-1/OU-3 RI, support

this assertion since the majority of PAHs detects have been in samples collected from the upper
10 feet of soil and there is no significant evidence of their presence in groundwater.

Three phthalates and n-nitroso-di-n-propy!amine were detected in soil samples collected near the

surface in the vicinity of a prior waste disposal area. In general, phthalates are characterized by
low solubilities, low volatilities, and moderate to high partition coefficients and are considered

relatively immobile in soil-water systems. The infrequency of detects in deeper soil intervals or

groundwater at JPL reflects the immobility of these compounds. N-nitroso-di-n-propylamine was

detected in only one soil sample. N-nitroso-di-n-propylamine has a lower affinity for the solid

phase compared to the phthalates detected, but because it was detected only once and it has not
been detected in groundwater, concerns regarding this compound are minimal.
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Three PCB congeners were detected in soil samples collected from two test pits at JPL. Arochlor-

1254 and Arochlor-1260 were both detected in two samples from TP-2 at depths of 1 foot and

'-_,_ 5 feet. Arochlor-1232 was detected in one sample from TP-1A at a depth of 5 feet. PCBs are

characterized by very low solubilities, high log Kowvalues, and are therefore considered relatively

immobile in soil-water systems. The absence of PCBs in deeper soil and groundwater at JPL reflects

their immobility. Potential migration pathways for PCBs at JPL are most likely limited to eolian

transport in soil or dust particulates.

One dioxin congener was detected at a depth of 1 foot in only one sample collected from TP-2.
Dioxins were not detected in any other samples collected during the RI. The absence of this

compound in deeper soils and groundwater at JPL may reflect its immobility in the JPL soil-water

system. Potential migration pathways for this compound are considered insignificant, and are

probably limited to airborne, or eolian, transport in soil or dust particulates.

Total petroleum hydrocarbons were detected in 13 soil borings at JPL. The types of petroleum

compounds believed to be present in JPL soils are generally considered to be relatively insoluble
and to adsorb strongly to soil particles, which limits their mobility in the soils. In addition, their

tendency to volatilize is weak, and, therefore, transfer to the atmosphere would be negligible.

These compounds are potentially subject to biodegradation reactions, with the degradation rates

varying based on conditions present in the soil.

Arsenic was detected in all but two soil samples collected at JPL, and its presence is believed to

_.,_.- have resulted from naturally occurring minerals. Arsenic occurs naturally in soils in a variety of
chemical forms, the behavior of which can vary based on soil conditions. Chromium was also
detected in JPL soils. Two forms of chromium are found in the environment: the trivalent form,

which is considered to be insoluble and immobile in soils, and the hexavalent form, which is

much more soluble and can be mobilized in soils as water passes through. Hexavalent chromium,

which is generally believed not to occur naturally, was detected at four locations at JPL.

Nitrate detected in JPL soils is believed to have resulted from agricultural and landscaping

fertilizers, historic equestrian activities, irrigation waters, and cesspools on the site. Nitrate is

readily soluble and mobile in most soil-water systems, as evidenced by its presence (at levels

well below MCLs) in JPL groundwater (FWENC, 1999). Nitrate can also be reduced

biologically (by soil bacteria) under anaerobic conditions to form nitrogen gas, provided a
suitable carbon source is available. Tributyltin compounds are the main active ingredient in

bactericides and fungicides used to control a broad spectrum of organisms in wood preservatives,

marine paints, and in industrial water systems. In soil, tributyltin usually takes 1 to 3 months to

degrade in aerobic conditions and more than 2 years to degrade in anaerobic conditions. Cyanide

was detected in soil samples from one borehole only. Cyanide forms a variety of complexes in
environmental systems with metals and organic compounds, which vary widely in terms of their

chemical properties.
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Migration of VOCs because of volatilization to air is expected to be of little if any significance.

Although the high vapor pressures favor volatilization, the vertical distribution of VOCs in the
,*,,,-_ soil indicates that movement is in the downward direction. This is supported by OU-1/OU-3 RI

groundwater data that show the presence of VOCs, but these data also suggests that this process

is predictable and decreasing in significance.

Erosion and subsequent eolian transport of contaminants residing in surface soil and sediment

[primarily SVOCs (including PAHs), PCBs, dioxin, and metals] are considered insignificant at JPL,
because concentrations are generally low, and the affected area is very limited. In addition,

migration of metals and organic contaminants in surface soils and sediments to deeper soil horizons

is possible, although the data does not suggest that this is a significant means of transport.

The presence of contaminants in surface soil and sedime nt increase the probability of migration of

surface runoff mechanisms to surrounding on- and off-site receptors, especially during periods of

rapid rainfall and flash flooding. However, for the reasons described in the preceding paragraph,

environmental impacts associated with surface run-off are expected to be insignificant. VOCs

released at seepage pits and other source areas at JPL have migrated to groundwater. However,

migration of other organic compounds detected at the site to the water table is considered

improbable based on the data available from OU-2 and OU-1/OU-3.

The transport of VOCs to groundwater beneath JPL has been substantiated by the presence of VOC

vapors at the vadose zone-groundwater interface. In addition, Cr(VI) and As have also been
_'_-_-- detected in JPL groundwater. The presence of the Cr(VI) in groundwater is consistent with Cr(VI)

in soil at the site, but occurrences in soil and groundwater are very localized. Arsenic was also

detected in groundwater, but this has also occurred only in a very localized deep portion of the

aquifer, and is believed to be naturally-occurring.

Migration of VOCs because of volatilization to air and into basements or buildings is expected to be

of little, if any, significance. This is largely because the depth to elevated concentrations of VOCs is

greater than 20 feet. Although the high vapor pressures favor volatilization, the vertical distribution
of VOCs in the soil vapor indicates that overall movement is in the downward direction.

7.1.3 Risk Assessments

The baseline human health risk assessment (HHRA) and screening-level ecological risk

assessment (ERA) were conducted in accordance with State of California Environmental

Protection Agency DTSC guidance (DTSC, 1994) and standard EPA guidance (EPA, 1989,

1997, and 1998) on risk assessments. The purpose of the risk assessments was to focus the

analytical results presented in the RI report on constituents of potential concern (COPCs),

evaluate potential exposure pathways, and identify site areas potentially posing risk to human
health and the environment.
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7.1.3.1 Human Health Risk Assessment

._ Selection of Human Health Constituents of Potential Concern

The data included in the HHRA consisted of analytical results for soil samples and soil-vapor

samples collected from across the site, including areas of known or suspected contamination.

The data evaluated were from soil samples collected from the upper 15 feet of soil and soil-vapor

samples collected from the upper 30 feet of soil. These depths were considered to be a
conservative estimate of the soil to which potential receptors would most likely be exposed either

through the excavation or during on-site construction activities.

A comparison of all detected concentrations to preliminary remediation goals was conducted as

an initial step in conservatively identifying COPCs that should be further evaluated in the

quantitative risk assessment. The maximum detected values for all chemicals positively
identified in the soil and soil-vapor samples were compared to preliminary remediation goals

(PRGs). PRGs were derived based on State of California (DTSC, 1994) and EPA (1989)

guidance and are based on an acceptable target risk of lx 10 '6 for carcinogens or a hazard

quotient of 1.0 for non-carcinogens. PRGs are based on a hypothetical current residential

scenario as a conservative estimate of potential on-site risk, and incorporate potential exposure to

on-site soils by ingestion, dermal contact, and inhalation.

In addition to the PRG comparison, a comparison to naturally occurring, or background, levels of

inorganics was conducted to identify non-site-related chemicals that may be found at or near the

_'_ site. All metals positively identified in the above soil samples were compared to background
level concentrations. The maximum value detected in the soil samples at the site was compared

to the maximum value detected in the background samples.

All organic chemicals detected at concentrations above the PRGs were considered to be

preliminary COPCs. In addition, all inorganic chemicals detected at concentrations above the

PRGs and above background levels were considered to be preliminary COPCs. After evaluating

all of the data per the methods described above, only Arochlor-1254, Arochlor-1260, arsenic,
and hexavalent chromium were identified as preliminary COPCs.

The localized occurrence of the above preliminary COPCs indicated there were five areas of
concern across the entire site where contamination and risk should be further evaluated.

Chemicals detected outside of these areas are below levels of concern and were eliminated from

further evaluation. The five areas of concern are Waste Pit No. 1/Discharge Point No. 1

(WP-l/DP-l), Discharge Point No. 2 (DP-2), Discharge Point No. 3 (DP-3), Discharge Point
No. 4 (DP-4), and Waste Pit No. 4 (WP-4).

Each area of concern was then screened against residential PRGs and background values as

discussed above in order to identify COPCs for that area. Hexavalent chromium was determined

to be a COPC at DP-2; Arochlor-1254, Arochlor-1260, arsenic, and hexavalent chromium were

determined to be COPCs at Waste Pit No. 1/Discharge Point No. 1; and arsenic was determined
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to be a COPC at Discharge Point No. 3, Discharge Point No. 4, and Waste Pit No. 4.

These COPCs were quantitatively evaluated as discussed below.

Exposure Assessment

The following populations were selected to estimate risk to potential human receptors based on

State of California (DTSC, 1994) and EPA (1989) guidance and recommendations:

· On-site child and adult residents - to model exposure to both children and adults
under a future on-site residential exposure scenario.

· Commercial worker - to model exposure to the commercial and industrial workers
that may work on site currently and in the future.

· Construction worker - to model risk to on-site workers; conservatively assumes the
construction worker spends the entire time on site in a single area of concern.

The off-site resident was not included for quantitative analysis. While this may be a complete

exposure pathway, the concentrations to which the off-site residents would be exposed are

expected to be negligible because of wind dispersion during eolian transport.

Quantification of Exposure

Risk was quantified by using the maximum detected concentration as the exposure point
concentration (DTSC, 1994). Separate non-cancer hazards and cancer risks were quantified for

each potentially exposed population for each exposure scenario. For non-carcinogenic chemicals,

EPA-established RfDs were used to calculate chemical-specific HQs. For carcinogenic
chemicals, cancer slope factors available from the State of California and EPA were used to
calculate risk.

Uncertainty Analysis

Four categories of uncertainty were evaluated in the HHRA and include the following:

· Uncertainties in environmental sampling and analysis - the HHRA conservatively
assumes exposure to a single, maximum chemical concentration in soil. Individuals
would more typically be exposed to a wide range of concentrations, potentially
resulting in a lower average exposure. The uncertainty in the exposure point
concentration was compounded by a limited sample size at each of the areas of
concem. For example, the six samples collected from the WP-I/DP-1 location were
analyzed for arsenic, but only four of these samples were analyzed for Arochlors.

· Uncertainties in assumptions concerning exposure scenarios - the selection of
exposure pathways evaluates the most probable potentially harmful exposure
scenarios. It is possible that risks are not calculated for all of the exposure pathways
that may occur, which may cause some underestimation of risk.

· Uncertainties in toxicity data and dose-response extrapolations - uncertainties
associated with animal and human studies can influence the classification criteria of
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carcinogens based on the amount of evidence available that suggests human
carcinogenicity.

'"_-_ · Combinations of sources of uncertainty - uncertainties from different sources are
compounded in the HHRA such as uncertainties in the concentration measurements,
exposure assumptions, and toxicity will all be expressed in the risk result.

Human Health Risk Assessment Results

Preliminary COPCs were identified as those organic chemicals detected at concentrations

exceeding PRGs and those inorganic chemicals detected at concentrations exceeding PRGs and
background concentrations. Arochlor-1254, Arochlor-1260, arsenic, and hexavalent chromium

were identified as preliminary COPCs. Occurrences of these preliminary COPCs were localized

in the following areas of concern: DP-2, DP-3, DP-4, WP-l/DP-l, and WP-4. Risk was
quantified for these five sites. Chemicals detected outside of these areas are below levels of
concern and were eliminated from further evaluation.

To ensure that human health is adequately protected, conservative concentrations, exposure
parameters, and toxicity assumptions were used in estimating potential risks in accordance with

State of California and EPA guidance. Theoretical risks to human health predicted by this

assessment are therefore likely to be an overestimation of actual risks. For each of the exposure

populations, the HQ value or cancer risk for each chemical and exposure pathway (ingestion,
inhalation, and dermal) was summed to produce total non-cancer risk HI values and cancer risks.

The following table presents the non-cancer His and cancers risks for each exposure scenario and
each population evaluated for soil exposure.

Non-CancerRisk CancerRisk

On-Site Commercial Construction On-Site Commercial Construction
Resident Worker Worker Resident Worker Worker

DischargePointNo.2 HI=0.0051 HI=0.0012 HI=0.0012 7.7x10-7 5.0x10.7 2.2x10-8
DischargePointNo.3 HI=0.25 HI=0.013 HI=0.029 1.5x10-s 2.3x 10.6 1.9x10.7
DischargePointNo.4 HI= 0.26 H1=0.013 HI= 0.030 1.5x10-s 2.4x 10-6 2.0x 10.7
WastePitNo1/
DischargePointNo.1 HI=0.65 HI=0.058 HI=0.072 2.6x10-s 9.0x10.6 4.5x10.7
WastePitNo.4 H1=0.31 HI=0.016 HI=0.016 1.8x10-s 2,8x10-6 2.4x10-7

/Vote:
HI - Hazardindex.

The final COPC list showed that no volatile chemical detected in soil-vapor samples contributed

to risk to potential human receptors based on the assumptions used for potential exposures.

This conclusion is supported by the indoor air-quality sampling conducted by JPL at

Building 107. This sampling was conducted in response to concerns raised by ATSDR that

although VOC concentrations detected in nearby soil-vapor samples were low, vapors could

collect in the lower levels of the building. The results of the indoor air-quality sampling indicated
that VOC vapors were not present in Building 107 (JPL, 1998).
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Discharge Point No. 2

Discharge Point No. 2 (DP-2) is located where a main north-south drainage through JPL entered

the Arroyo near the southern extremities of the facility. This area historically received wastes
when combustion chambers were washed down.

The final COPC list for DP-2 indicated hexavalent chromium as the only COPC for this area.
Estimated risks to potential receptors in this area are below the target of HI 1.0 for non-

carcinogens or below the target risk value of 1 x 10-6 for carcinogens. These results indicate that

the non-carcinogenic and carcinogenic risks to potential on-site human receptors in this area are

negligible. The negligible estimated risks for the on-site receptors support the exclusion of the

off-site resident from the quantitative risk assessment because the relatively low exposure of the
off-site resident to on-site soils will result in correspondingly lower risk estimates.

Discharge Point No. 3

Discharge Point No. 3 (DP-3) is situated south of the Southern California Edison Substation.

This area historically received wastes from cooling towers that discharged into the Arroyo Seco.

The final COPC list for DP-3 indicated arsenic was the only COPC for this area. Estimated risks

to potential receptors in this area are below the target HI of 1.0 for non-carcinogens or with the
target risk range of lxl 0.4 and lxl 0.6 for carcinogens. The highest risk in this area was estimated

for the hypothetical future on-site resident. This scenario is very unlikely since JPL will continue

to operate as an industrial area into the foreseeable future. These results indicate that the non-

carcinogenic and carcinogenic risks to potential on-site human receptors in this area are

negligible. The negligible estimated risks for the on-site receptors support the exclusion of the

off-site resident from the quantitative risk assessment because the relatively low exposure of the

off-site resident to on-site soils will result in correspondingly lower risk estimates.

Discharge Point No. 4

Discharge Point No. 4 (DP-4) originates north of Building 103 and discharges at the Arroyo Seco

bank. The discharge is believed that it may have been a petroleum derivative.

The final COPC list for DP-3 indicated arsenic was the only COPC for this area. Estimated risks

to potential receptors in this area are below the target HI of 1.0 for non-carcinogens or with the

target risk range of 1x l 0-4and lxl 0-6for carcinogens. The highest risk in this area was estimated

for the hypothetical future on-site resident. This scenario is very unlikely since JPL will continue
to operate as an industrial area into the foreseeable future. These results indicate that the non-

carcinogenic and carcinogenic risks to potential on-site human receptors in this area are

negligible. The negligible estimated risks for the on-site receptors support the exclusion of the

off-site resident from the quantitative risk assessment because the relatively low exposure of the

off-site resident to on-site soils will result in correspondingly lower risk estimates.
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Waste Pit No. I/Discharge Point No. 1

Waste Pit No. 1/Discharge Point No. 1 (WP-l/DP-l) is confined to a relatively small, isolated

area located along the eastern boundary of the JPL site. Discharge Point No. 1 is reported to be
from a large corrugated iron pipe located south of Building 103. Waste Pit No. 1 is an erosion
gully. Both have historically received wastes from the JPL site.

The final COPC list for WP-I/DP-1 included Arochlor-1254, Arochlor-1260, arsenic, and

hexavalent chromium. All estimated risks for these COPCs were below the target of HI 1.0 for

non-carcinogens or within the target risk range of 1x 10.4and 1x 10'6 for carcinogens. The highest

risk in this area was estimated for the hypothetical future on-site resident. This scenario is very
unlikely since JPL will continue to operate as an industrial area into the foreseeable future.

These results indicate that the non-carcinogenic and carcinogenic risks to potential on-site human

receptors in this area are negligible. The negligible estimated risks for the on-site receptors
support the exclusion of the off-site resident from the quantitative risk assessment because the

relatively low exposure of the off-site resident to on-site soils will result in correspondingly
lower risk estimates.

Waste Pit No. 4

Waste Pit No. 4 (WP-4) was a trench located in the southeast portion of the site adjacent to the
Arroyo Seco. It was identified by the EPA (1993) from an aerial photograph dated November 17,
1952. Historical information about its use or contents is unavailable. It is believed that most of

-,_ Waste Pit No. 4 is now covered by the parking lot along the southeast boundary of the JPL site.

The final COPC list for WP-4 included arsenic as the only COPC for this area. All estimated

risks for these COPCs were below the target of HI 1.0 for non-carcinogens or within the target
risk range of lx10.4 and lxl0 -6 for carcinogens. The highest risk in this area was estimated for

the hypothetical future on-site resident. This scenario is very unlikely, as was mentioned above,

JPL will continue to operate as an industrial area into the foreseeable future. These results

indicate that the non-carcinogenic and carcinogenic risks to potential on-site human receptors in

this area are negligible. The negligible estimated risks for the on-site receptors support the

exclusion of the off-site resident from the quantitative risk assessment because the relatively low
exposure of the off-site resident to on-site soils will result in correspondingly lower risk
estimates.

7.1.3.2 Ecological Risk Assessment

Ecological Setting

JPL is located along the northern edge of the San Gabriel Valley in the central portion of Los
Angeles County. The San Gabriel Valley is bounded on the north by the San Gabriel Mountains,

which consist of relatively steep, rocky ridges with numerous canyons. Within the JPL site there

are several habitat types including: urban landscape, chaparral, riparian, wetlands, and desert

'_'"' wash. The Arroyo Seco (mostly riparian and desert wash habitat) borders the east side of the site.
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Species of Special Concern

The California Department of Fish and Game Natural Diversity Data Base (CDF&G, 1995) and

...._ the Califomia Native Plant Society's list of rare, threatened, and endangered plant species

(CNPS, 1994) were reviewed for species of special concern. The following species of special
concem were identified as potentially occurring in the vicinity of the site:

· Southwestern arroyo toad

· Southwestern pond turtle

· San Diego homed lizard

· Peregrine falcon

· Bank swallow

· Western yellow-billed cuckoo

· Least Bell's vireo

These species have not been identified at the JPL site. Their presence on the above lists is only

an indication that there may be suitable habitat within the general area.

Identification of Exposure Pathways

Ingestion was considered the primary route of exposure in this screening-level ERA. Daily

activities such as burrowing, foraging, grooming, and eating may all result in exposure to COPCs
'_'_ through ingestion. Inhalation and dermal absorption are potential routes of exposure but are not

likely to contribute significantly to the total exposure.

Selection of Ecological Constituents of Potential Concern

A COPC selection process was used to identify those chemicals that may potentially induce an

adverse response in ecological receptors. The COPC selection process evaluated the following
criteria: detection in site soils or soil vapor, comparison to background concentrations, and

comparison to ecological PRGs.

The data included in the ERA consisted of analytical results for soil samples and soil-vapor
samples collected from across the site, including areas of known or suspected contamination.

The data evaluated were from soil samples collected from the upper 5 feet of soil and soil-vapor
samples collected from the upper 15 of soil. These depths Were considered to be protective of
burrowing animals and plant roots.

A comparison of detected concentrations to preliminary remediation goals was also conducted as

part of the COPC selection process. The maximum detected concentration for all chemicals

positively identified in soil samples collected from the upper 5 feet of soil and in soil-vapor
samples collected from the upper 15 feet of soil were compared to PRGs. PRG values were

,,_.. extracted primarily from Preliminary Remediation Goals for Ecological Endpoints (Efroymson

and others, 1997) and the Interim Ecological Risk Assessment Guidelines (EPA, 1995).
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A comparison to naturally occurring, or background, levels of inorganics was conducted to

identify non-site-related chemicals that may be found at or near the site. All metals positively

'_,_' identified in the soil samples collected from the upper 5 feet of soil were compared to

background concentrations. The maximum concentration detected in the soil samples at the site

was compared to the maximum concentration detected in the background samples.

There were no organic constituents detected at concentrations above the PRGs. All inorganic

chemicals detected at concentrations above PRGs and above background levels are considered to

be COPCs. After evaluating the data per the methods described above, chromium, lead, mercury,

molybdenum, strontium, and zinc were identified as COPCs.

Risk Characterization

The sample locations evaluated in this ERA include WP-l/DP-l, DP-2, DP-3, DP-4, WP-4, and
WP-5. Lead, mercury, molybdenum, and zinc were identified as COPCs for WP-I/DP-1.

Mercury and zinc were identified as COPCs for DP-2. Mercury and zinc were identified as
COPCs for DP-3. Strontium, vanadium, and zinc were identified as COPCs for DP-4.

No COPCs were identified for WP-4. Mercury was identified as a COPC for WP-5. All COPCs

were quantitatively evaluated for the deer mouse and American kestrel.

Uncertainty

Three categories of uncertainty were evaluated in the ERA and include the following:

- Uncertainties in the exposure point concentration -- this approach used the
maximum detected concentration as representative of all dietary exposures. It is a
very conservative approach which potentially overestimates risk, particularly for
free-roaming animals that are more likely to encounter different areas of the site that
possess a range of chemical concentrations.

* Uncertainties in the literature value used -- uncertainty may be associated with
PRGs because often only a few organisms have been studied for a chemical, a
limited number of studies may have been completed, and the contaminant uptake
models used in developing the PRGs do not account for soil and biota properties.

. Uncertainties due to lack of speciation of inorganic compounds -- speciation affects
the toxicological properties of the chemical, especially those of chromium, lead, and
mercury.

Several sources of uncertainty are present in the ERA, which were addressed by the conservative

approach used to estimate risk. The conservative treatment will tend to overestimate risk for

potential ecological receptors.
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Ecological Risk Assessment Results

The screening-level ERA was conducted using conservative criteria for potential ecological

_'"_ receptors. The approach is conservative because it employs conservative assumptions for each

step of the process, including using PRG values and the maximum soil concentration to represent

dietary intake.

Because no TRVs exist for acetone, bromodichloromethane, chloroform, methylene chloride,

nitrate, strontium, or tributyltin, they were eliminated as COPCs and qualitatively evaluated

relative to regional background levels and available toxicity information. On-site concentrations

of strontium were found to be within published regional background levels. Acetone,

bromodichloromethane, chloroform, methylene chloride, nitrate and tributyltin were detected on
site at concentrations well below levels for which toxic effects have been reported. No risk due

to exposure to those chemicals is expected at JPL.

Chemicals identified as COPCs include chromium, lead, mercury, vanadium, and zinc.

All COPCs were quantitatively evaluated for the deer mouse and the American kestrel.
Lead concentrations at WP-I/DP-1 had HQs exceeding 10 for both the deer mouse and the

American kestrel. These HQs are likely overestimated because of differences in the form of lead

used to derive the toxicity values (organic lead) and the likely form of lead present on-site

(inorganic lead). In general, organic lead is more toxic than inorganic forms. These HQs may
also be overestimated because of the conservatism of the exposure parameters used in the risk

,_. assessment. For example, it is assumed that the lead concentration in the dietary intake of the
deer mouse is equal to the concentration in soil. In nature, the diet of the deer mouse is largely

composed of plants and seeds, which absorb lead from soils only in limited amounts. Animals
with large home ranges, such as the American kestrel, are not likely to be at risk since they

would potentially obtain only a small fraction of their diet from this location. Although the HQs
are elevated at this location, it is important to note that lead concentrations are within the range

of background values for Californian and the western U.S. soils. Thus, potential ecological risks

are likely to be lower than indicated by the estimated HQ values.

All other COPC concentrations had HQs either less than 1.0 or between 1.0 and 10 for both the
deer mouse and the American kestrel. Therefore, no risk from exposure to the evaluated COPCs

is expected at JPL

7.2 CONCLUSIONS

As stated at the beginning of this report, the major objectives of the OU-2 RI were as follows:

· Characterize the types of contaminants and their lateral and vertical extents in the soil at
JPL.

· Provide determinations whether or not identified potential source areas could impact on-
site groundwater beneath JPL.
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· Provide sufficient information for the OU-2 FS to identify feasible technologies for
potential remediation of the vadose zone at JPL.

· Provide sufficient information on surface Soil to a depth of 2 feet to facilitate preparation
of human health and ecological risk assessments.

· Provide sufficient information to facilitate preparation of an assessment on the present and
future risks to public health and the environment associated with exposure to on-site soil
and soil vapor.

How each of these objectives were met during the OU-2 RI are summarized below.

During the RI program, the lateral and vertical extent of contamination has been well

characterized. This was accomplished through an extensive sampling and analytical program that

included sampling of both soil and soil vapor at various depths from previously identified areas

of potential waste disposal. Soil-vapor samples were analyzed for a comprehensive suite of

VOCs, and soil samples were analyzed for SVOCs (including PAHs), PCBs, TPH, dioxins and

furans, Title 26 metals plus strontium, Cr(VI), NO/, CN'. The lateral assessment covered the

areas of suspected waste disposal as well as surrounding areas, the vertical extent was

investigated to the water table in areas where significant soil-vapor contamination was observed.

It has been shown that a VOC-laden envelope of soil vapor (consisting of mainly CC14 and TCE,

Freon 113, and 1,1-DCE) is located in the central and east-central portions of the site and extends

to the groundwater table, but poses negligible risk. Other organics, some SVOCs, and some
,_._ metals have been detected sporadically, but pose negligible risks. Based on the results of the

OU-2 RI field exploration programs, sufficient information has been obtained for the screening

of technologies to remediate the vadose zone.

Because the extent of VOC contamination in JPL soil vapor is adequately characterized, there

are no recommendations for supplemental remedial investigations to reduce uncertainties about

the physical or chemical characteristics of the soil vapor in the vadose zone beneath JPL.

A complete round of sampling will be conducted in all soil-vapor wells in conjunction with a

quarterly monitoring event to obtain more recent information for the purpose of identifying an

appropriate remedial action.

A risk assessment has been completed, and the results show that risks to public health and the

environment associated with exposure to on-site soil and soil vapor are negligible for all

locations except WP-I/DP-1. Lead concentrations at this site have elevated HQs for both the
deer mouse and the American kestrel. However, when uncertainties in the assessment and

supplemental regional information are considered, it is likely that potential ecological risks are
overestimated.
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7.2.1 Data Limitations and Further Work

_,_ Because of the exploratory nature of the work performed, the most significant data limitation is

the lack of temporal data to assess long-term contaminant trends. This is being addressed through

the implementation of a quarterly soil vapor monitoring program, which is currently being
conducted at JPL.

7.2.2 Recommended Remedial Action Objectives

Based on the nature of the soil at JPL, the volatile nature of contamination, and the depth and

lateral extent of contamination, in situ soil-vapor extraction (SVE) appears to be one possible

remedial technology for the VOC contaminated soils. The depth (up to 200 feet) and the wide

area of impact make conventional technologies such as excavation impractical.

An extended SVE pilot test to confirm the feasibility of in sim SVE is currently being conducted
in the vicinity of soil vapor well Nos. 25, 26, 27, and 28. The test will provide information for

design of a full scale SVE system in terms of number of wells, screen depths, extraction flow

rates, vacuums, and VOC removal rates. The test will also provide data on VOC trends in
extracted vapors. Preliminary results from the pilot test indicate that SVE is a feasible

remediation technology for the site. These data will be discussed more thoroughly in the OU-2
feasibility study.
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FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-1

PROJECT Je_PropulsionLaboratory DRILLING METHOD PercussionHammer

LOCATION SeepagePYtNo.2 SAMPLING METHOD 2 J/2-Jnchsp]it-spoon'

GEOLOGIST /?. Tweld_ SURFACEELEVATION Y_¢24.5Feet
DRILLING CO £eylikDrilling TOTAL DEPTH (ft) 38

BATE (stapt/finzsh) 8-29-94/8-30-?4 DEPTH TO WATER (ft) /_btEnoountered

OVA(ppm)

Sample LithologicOescpiption
SoL 1-Vapor

WellCompletionNo. andNotes
_./_/_/./_ ASPHALT pavemen, (3 inches thick).

"__ RUBBLEFILL - Mixture of silty sand, mediumsand, sandy gravel, and

gravel; pale brown to orange brown to dark gray, dry to very moist,
:"')ed ilm dense.

I J.O .'i;]';'..')]']':':.] Dark gray medium sand, slightly moist.

__ Occasional pea-sized asphalt fragments from 17' to 21'.20 VPSS-1 Silty fine to mediumsand, dark gray-brown mottled with black specks,
'i':']i":' :'[':'"]' moist, dense.

i_/I SILTY SAND - Fine to medium sang with trace coarse sand and fine

gravel, yellowish-brown, slightly moist, medium dense, micaeeous.

30 Graniticanddioritierock fragments.

Lc -'-'..'.i '.-'.'.'.

"_'_Jz_' Braniticbou,,derfrom36'to37'.

VPSS-2 Silty fine to medium sand (with granitic rock fragments and piece of
40 galvanized electrical fitting in upper part of sampler barrel) dark

orange-brown, ver b, moist, dense, micaceous.

in capillary iringe; terminate boring.

50
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FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-2

_, PROJECT Je_PropuJs_onLaboratory DRILLING METHOD PercussionHammer -,,
LOCATION SeepagePitNo.3 SAMPLING METHOD 2 i/2-inchsplit-spoon'

GEOLOGIST /?' Tweld_ SURFACEELEVATION 1125.2Feet
DRILLING CO fieylJl_Drilllng TOTAL DEPTH (ft) 38.5
DATE (start/finish) $-30-94/ 8-30-94 DEPTH TO WATER (ft) NotEncountered

So}1-Vapor L_thologic DescpiptsonSample

Well Completion No. and Notes

--0 f//-/_//'/_' ASPHALT pavement (3 inches thick).
S-LTY SAND - Fine to medium sand with some fine gravel, dark

yellowish-brown, slightly moist, medium dense.

? :] : .'..2

_/,_/_// Fine to medium with some coarse sand, fine to coarse grave[ and
small cobbles, orange-brown, moist, m_caceous.

:>)_;:'h: VPSS-4 Fine to medium sand with traces of silt, coarse sand, and fine gravel,
dark orange-brown, very moist.

fn capillary fringe; terminate boring.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-3

%,_, PROJECT JetPropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepagePitNo.36 SAMPLING METHOD 2 Y/2-inohsp]J_-spoon'

GEOLOGIST R. Tweid__B.G.Randolph SURFACEELEVATION Yi33.g Feet

DRILLING CO BeylikfirillJng TOTAL DEPTH (ft) 52
DATE (start/finish) 8-2]-94/9-]-94 DEPTH TO WATER (fl) NotEncountered

OVA (ppm)4J

SoiI-Vapop Sample LithologicDescription
No. andNotes

Well Compiet_onCz
dj

-0 ASPHALTpavement(3inchesthick).
SILTY SAND (FILL) - Silty fine to medium sand, pale brown, damp,

dry, medium dense. Smell pieces of wood debris in cuttings.
Concrete - Slurried Concrete Backfill,
SILTY SAg.ID - Silty tine to coarse sand wild trace tine gravel, pale

gray-b_own to orange-brown, slightly moist, dense, micaceous.

i GRAVELLYSILTYSAND- Silty fine to coarse sandwith fine to -i

10 coarse gravel and occassional cobbles, yellowish-brown to torange-brown, damp to slightly moist, dense, micaceous.

GRAVELLY SAND - Gravelly fine to coarse sand with some silt, light
yellowish-brown, slightly moist, dense. 4
(Granitic rock fragements plugged bit.} J

i
SANDY GRAVEL - Fine to coarse sandy gravel with numerouse cobbl=_s -

and occasional boulder, pale yellowish-brown [o orange-brown, d1
slightly moist,dense. -..'

n

SILTY GRAVEL - Silty sandy fine gravel, mottled gray-green and pale __VPSS-5 yellowish-brown, slightly moist, very dense, micaceous. q

'%.,_m,w_, SANBYGRAVEL- Fineto coarsesandygravelwith cobbles, light
yellowish-brown to orange-brown, occasional gray gravel, slightly
moist, very dense.

GRAVELLY SAND - Fine to coarse gravelly sand With cobbles, light
orange-brown to pale yellowish-brown, slightly moist, very dense.

GRAVELLY SAND - Fine to coarse gravelly sand With trace silt,
light orange-brown to yellowish-brown, slightly moist, very dense.
Boulder from 41' to 42.5'.

SAND - Fine to coarse sand with some fine gravel and trace silt,
light to dark orange-brown, slightly moist, very dense, micaeeous.

Boulder at 48.5'.

VPSS-6 SANDY GRAVEL - Fine to coarse gravel, medium to coarse sand with
some fine sand and trace silt, light gray-brown to orange-brown,
very moist, very dense, micaceous.

In capillary fringe; terminate boring.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-4

_.,,,,, PROJECT Je_PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepagePitNo.29 SAMPLING METHOD 2 i/2-inchsplit'-spoon' I'

GEOLOGIST /?, Tweidt SURFACEELEVATION .i!37.$Feet
DRILLING CO Bey]ikOpJ]ling TOTAL DEPTH (ft) 60.5
BATE (start/finish) 9/2/?4 re 9/2/94 DEPTH TO WATER (ft) Not Encountered

i >- OVA(ppm)>._ _
, mm _ >-J Lithologic BescpiptzonSoil-Vapon JSample .-- > _ o Ch:

_c: I No. _- u _ _ andNotes__ Xell CompIetzon ro _- __ ® = ._ co
_-_[:3CO CD

i

-oi pavementinchesthick, -j . . SP GRAVELLY SAND (FILL) - Fine to coa'se gravelly, tine to medium sand

mJcaceous,

Occasional small fragments of red brick from 4.5' to 8'. i

j_© ..... _ VPSS-7-T-lO0 1 0 0 /_'(_)tGp SANDY GRAVEL - Fineto coarse sandy gravel with occasionai cobbles
and trace silt, mottled gray-brown and orange-brown, slightly moist,

' _ '/::'"'_ -- .0_ verydense, i

GRAVELLY SAND - Gravel]y fine to coarse sand with cobbies, Eight
orange brown to pale yellow-brown, slightly moist, dense.

- '_ _p SANDYGRAVEL- Fine to coarse sandy gravel with somesilt and

lO0 occasional cobble or decomposed granitic boulder, gray-brown and

...... light to dark orange-brown, s chtlv moist, dense.-20 .'.v'.'iv'.".'. VPSS-8 mi,, 1 2 0 0 c

_ O C Numarous cobbles and small boulders fron/ 25' to 34'.

-Z.:(?!,:!?Z.:.i

i j o
-30 _ 0 ; 2 - 0 o'.'c

VPSS-9 lOOJ ).5 2 O O_'..'_ SAND - Fine to coarse sand with some silt and occasional fine

' N i ' . . gravel, orange-brown, stightly moist, dense, micaceouse. '_

-40 _/__ VPSS-10 _ )00 2 0.5 0 Alternating thinlenseslight gray-b_own finesandanddark

orange-brown fine to coarse sand with some silt and fine gravel,

I/_/ I [ moist, very dense, micaceous.· . . 0ccassional cobbies end coarse gravel from 43' to 48'.

i '
- 50 VPSS-11 il00 4.5 0.5 0 ' ' ' Fine to coarse sand with occasional pieces fine

.. gravel, orange-brown, slightly moisL trace mica.

c GP SANDY GRAVEL AND GRAVELLY SAND - Alternating thin lenses fine to
/'J_J'/ .O coarse sandy fine to coarse gravel and gravelly tine to coarse sand

--60 VPSS-12 'T_ 100 0 0 0 ,-_ · with some silt, very moist to wet, very dense, micaceouse.

In Capillary fringe; terminate boring.

i
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FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-5

'. PROJECT Je_P£opu]sJonLaboratory DRILLING METHOD PercussionHaf_mer%_../
LOCATION SeepagePJ_No. 37 SAMPLTNGMETHOD 2 Y/2-inohsptJL-spoon'
GEOLOGIST B.$. Randolph SURFACEELEVATION .ii25.$ Fee_
DRILLING CO BeylikStilling TOTAL DEPTH (ft) i2
DATE (start/finish) 9-3-94/9-3-94 DEPTH TO _ATER (ft) No_Encountered

r_
_ OVA(ppm) >- o

O E

'- Soi]-Vapop Sample __ > _ _ >_ Lithologic Descpiption0 03
_: No. __ o __ _ ._ zz and Notes

Well Completion ro _- _- _ _ ._ ocnap Cf} _ co _ _ Or)
G ox-t [23or) u3

I- 0 _ ASPHAL'rpavement(3 inchesthick}.

i . . _ Grave! base for pavement

· . ....... , ' · ' SP GRAVELLY SAND - Fine gravelly fine to coarse sand with (race silt

- ..'.'....'...'.' and coarse gravel, orange-arown to gray-brown, damp to slightly

.-___ moist, dense.
_'//_ _" =[ _SM S[L'[Y SAND - Silty fine sand, dark gray-brown, slightly moist,

.'):.".'!:.".'i<. \/PSS-13 _ 100 0 0 0 SP micaceous.-_0 _/ '_zS_Sz_
SAND - Fine to medium sand with some silt, coarse sand end

i occassional pieces fine gravel, dark olange brown to dark
gray-brown, slightly moist, medium dense, trace mica and roots.

i Boulder at i2', very hard. Refusal: 200 blows for I/8-inch
penetration.

-zo i

(
i

-30 i

i
-ao i i

I

i
I

-50 !

-60

, 1

r

-70 !
!

I
I

-80

-90

· 100



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-6

_ PROJECT Je_PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepageP_ No. 5 SAMPLTNGMETHOD 2 Y/2-!n£hsplit-spoon'.
GEOLOGIST B.S.fiandolph SURFACE ELEVATION H37.5Feet

DRILLING CO BeyJikOriJJ_f;g TOTAL DEPTH (it) 100.5
DATE (start/finish) 9-4-94/ 9-5-94 DEPTH TO WATER (it) /Nb¢Encountered

r_

_, OVA(ppm) >- oEP _D

_ Litholog_cDescpiptson
_- So11-Vapor Sample i ra O CD N O (JO

NO _- _ _ e = _z andNotes
-coz We1] Completion ' ,-_- CE __ __ -_ _ Co

_J O3
rm _ E] 03 _3

.'. G_ Gravel base tgi pavement.

: ' · S ° SAND - Fine rD coarse sand with some sih, fine gravel and

. . gray-brown, slightly moist, medium dense.

- 10 VPSS-14 ]ZE] 100 0.5 0 0 '. Fine to coarse sand with some fine to coarse gravel and trace silt,
.' . dark orange-brown, moist, medium dense, trace mica.

[ p SAND AND SILTY SAND - Alternating thin lenses fine to coarse sand
s_l

wFh some silt and silty _ine to coarse sand with occasional pieces of

i [ fine gravel, dark orange-brown, moist, medium dense, mieaceous.--20 ......... VPSS-/5 100i0.7 0 0- '.' ...- -.'.'

i I
- I

i

-- 30 VPSS-16 _100 0 0 0 i Alternating thin lenses light gray fine to coarse sand with some fine -
I · i gravel, pale yellowish-brown silty fine to medium sand and dark

: I orange-brown silty fine to medium sand with occasional pieces fine

j . very dense,micaceous.
gravel, ali moist, medium

40 '-'.'..'..'.:.'.'i 0.5 0 GP GRAVELLY COBBLES AND BOULDERS - Granitic and granodioritic rock
fragments with some fine gravel and sand 39' to 47.5'.

';><; 0 - - -

0 _ _ O__i©

I _ _¢-1_ SILTY SANDY GRAVEL - Silty fine to coarse sandy gravel with trace
VPSS-i7 i 80 3.5 0.5 0 ./'"_._ _ GM clay, mottled dark orange-brown, gray-brown, and pale

--50 VPSS-18 i 100!0.5 0 0 ) C yellowish-brown, moist, dense, micaceous.

SAND - Fine to medium sand with some coarse sand and finedark orange-brown, moist, dense, micaceous.

1--60 '.':':L_ VPSS-19 i t00 1 , 0 GP SAND AND SILTY SAND - Alternating thin lenses light orange-brown

I fine to coarse sand with occasional pieces fine gravel and dark
orange-brown silty fine sand, moist, very dense, mieaceous.

' SANDY GRAVEL - Fine to coarse sandy fine fine to coarse gravel, .

I light orange-brown to pale yellowish- brown, slightly moist, very

[_ 0 C , dense.

-70 VPSS-20 i 90 0 I 0 0 ).© Numerous cobbles and boulders from 66' to 93'. _
' · , Fine to coarse sandy fine gravel with trace silt, light yellowish-bro_n

__ 0 c ! to light brownish-gray, micaceous.

>©
' - Thin lenses of fine to coarse gravelly fine to coarse sand 75'to 78', -

©. s pale yellowish-brown to orange-brown, micaoeous.
O

-80 0.5 - 0 O c
O(

Occasional thin lenses fine to coarse sand from 83' to 85.5'.
O .o

_/_/ .O ( Boulder at 85.5'.
O' o

_ O. ,P'¢'_ GRAVELLY SAND AND SANDY GRAVEL - Alternating lenses sandy fine
I,.f' f _' to coarse gravel with some silt and occasional pieces coarse gravel, -

:.'_'].:. F.:'_" 0 and gravelly fine to coarse sand; orange-brown with some
· · gray-brown mottling, moist, very dense, mieaceous.

-100 '_"_-_---J-_ _ 0 0 - 0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-7

:_ PROJECT Jet Propulsion Laboratory DRILLING METHOD Percussion Hammer
LOCATZON Near SeepagePit Nos. 7, 7Aand 7B SAiVIPLINGMETHOD 2 l/2-inchsp]it-spoon'.

GEOLOGIST /7. Tweid_ SURFACE ELEVATION lii5.B Feet

DRILLING CO BeylJk DrH2Jng TOTAL DEPTH (fl) 60.5

DATE (start/finish) g-5-g4/9-$-$4 DEPTH TO MATER (fl) 59.5

r--l]
>- OVA (ppm) :_ o!C

(JO 0.9 CZ)) ZD_

_- Soil-Vapor Sample _ o> _ _ u3>" LithoIogzc Description
= No. _u o _: _ _ and Notes
cz Well Completion oo__c ? _ _ -% o_'ap .------ i

--0 __ ' · . A_PHAL_ pavement (4 inches th',ck),

_SAND (FILL) - Fine to medium sand with some s t and coarse sand,

j'. · . brown, damp, medium dense·

I ' . SANE) - Fine to medium sand With some coarse sand and fine toSP
coarse gravel and trace silt, pale brown to orange-brown, damp to

--10 0 - 0 "'i' slightly moist, dense, micaceous.

.. - Numerous cobbles from 9' to 20'; occasional boulder.

..'. ·
i ' '

;7_0 >_' 0 0.5 - 0 '..' (Fresh granitic rock plugged-off bit.)

k '

F . ,o..
_-30 Fine rD coarse sand with some silt and fine gravel, orange-brown,

- moist.
_ i.'::. ..'_:.:.'..:.

40 IP'<' 25 0..5 - 0 . Sranitic rock gragraents.

I '
- · .

I '

i
,-50 VPSS-22 "i'_!00 1 4.5 0 '. Moist, verydense.

Fine to medium sand with some silt, dark orange-brown.

I I
_-60 VSS-23 _L 100 3.5 3.5 0 · . Encountergroundwaterat 59.5' duringsampling.

L
--70

-80

-90 -
k

- '5

--lO01



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-8

'x_.._, PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION WastePitAreaNo.3 SAMPLING METHOD 2 ]/2-inchsplit-spoon'

GEOLOGIST FL Tweidt/B.$. Randolph SURFACEELEVATION Y255.5?_et
DRILLING CO BeylikDrilling TOTAL DEPTH (ft) YOJ.5

DATE (start/finish) g-B-g4/_-9-94 DEPTH TO WATER (ft) NotEncountered

I Soi i-Vapor Sample Lithologic Descr.tpt ion
No. andNotes

! Xe!l Complet:on
ai

0 _ ASPHALTpavement(3inchesthick).
S}'LTY SANDYSILT - Silty fine to mediumsand with some fine gravel,

darn yeltowish brown, damp, dense, mieaceous.

SAND - Fine _o mediumsand with somecoarse sand and .finegravel
and trace silt, yellowish-brown to orange-brown, slightly moist,

VPSS-25 dense, micaceous.

Occasional cobble 21' to 28'.

VPSS-26

_, SILTYSAND- Siltyfinetomediumsandwithsomefinegravel,
yellowish brown to orange-brown, moist, dense

VPSS-27

VPSS-28
Granitic boulder from 51' to 54'.

(Fresh granitic rock plugged bit.)

VPSS-29
GRAVELLY SAND ANB SANDY GRAVEL - Alternating lenses gravel fine

to coarse sand and sandy fine to coarse gravel with some silt and
cobbles, light to dark orange-brown, slightly moist, mediumdense,
mioaoeous.

Boulder at 70'.

Numerous cobbles and small boutders 72' to 77'.

VPSS-30 Gravelly fine to coarse sand with trace silt, orange-brown.

i Sandyfinetocoarsegravel.

"_"'J'-- Siltysandygravel,micaceous.
Boulders from 93.5' to 95.5'.

Fine gravelly fine to coarse sand, mottled pate yellowish- brown,
orange-brown, dark brownish-gray and pale grayish- white, slightly

VPSS-31 moist, very dense.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-9

_,_ PROJECT JetPropu]s_onLaboratory DRILLZNG METHOD PercussionHammer
LOCATION SeepagePiG No. Jg SAMPLING METHOD 2 Y/2-inohspilt-spoon'

GEOLOGIST B.$.Randolph SURFACE ELEVATION Y2$O.S Fee_

DRILLING CO £eylJk $rJJlJng TOTAL DEPTH (it) 90

DATE (start/finish) 9-JO-94/?-JO-94 DEPTH TO WATER (ft) A/°tEncoun_ered
/

I ovaI _' (PPm)>.

Soil-Vapor
Sample i N Litholo(iic Description

_: No /_= ,_ o, = and Notes
-_ Well Completion '
C) '_ (O __J

· _ Gravel base for pavement.

I SAND (FILL) - Fine to coar sand with some fine gravel, orange-
,' brown, slightly moist, medi dense, micaceous.

i i ' S_ SAND -Graveily fine to ada sand with trace silt, orange-E . ,

- :10 VPSS-32 -_j 100 0 ! 0 0 ' brown, slightly moist, medi dense, micaceous.

i il _UF'., Fineto coarsesandwithsomesilt. i

'..' Cobbles at 16'.

· "i Occasional pieces tine to coarse gravel.

-20 VPSS_33 100 0 1 0 ['i.]'._

__ VPSS-34 i 0 SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel with

trace silt, slightly moist, very dense·

Dc i
· I gobbles from 28' to 32'.

Granitic and dioritie rock fragments with some orange-brown sand
-- 30 _ 10 0.5 i 0 D c matrix, slightly moist, very dense·

i Boulders from 32 to 33.5'. _

ooo.D ' c Ii Numerous cobbles from 33 to 47'.40
O ( I Gravel with some fine to medium sand and trace silt·

I Decomposed granite, veG highly weathered, pale pink with some darkVPSS-36 _100 0 0 0 9 c
..,_. green specks, moist, very dense, trace mica.-50 ..v.._v ..'. SP_

.-......'....v. VPSS-37 m 100 0 0 0 GRAVELLY SAND - Gravelly fine to medium sand with some silt,

_/ mottled pale yellowish-hr< , light orange-brown, and _ray-brown,

,_/ · ' · slightly mo!st, very dense, micaceous.

I - 2
· '. Occasional cobbles from 53' to 56'.

-- 60 _////_ VPSS-38 i 100 0 0.5 0 i' ' .' Oecomposed granitic and granodioritic rock, mottled pale

__ yellowish-brown, orange-brown and light gray-brown, slightly moist,

very dense.

GP Boulder from 60' to 66'.
· SANDY GRAVEL - Fine to coarse sandy gravel with cobbles and trace

silt, light yellow-brown to ge-brown and occasionally

__ c gray-brown,slightly moist very dense,trace mica.
70 '::-'.'!:-'.'::- _ 0 0 - 0

ii i O' c and highly weathered granite, and occasional walnut-size pieces of
O. ( laminated fine sandy silt with traces of clay.

O _

· ©( Decomposed granitic rock (equavilent to a SP soil type), pale
yellowish-white to gray-brown and dark orange-brown, trace of cia'

80 VPSS-39 _ 80 1 0 0 ' .'c in weathered rock, moist.

Rock fragments are highly weathered granitic and dioritic

_'"_() _ GG-'_PM from 84' to 90'.

"'"" [O.l_"O Occasional thin (1 to 2inches thick) lenses of silty fine sand with

trace of clay from 86' to 90', moist, micaeeous.

-- 90 i '_._-__,___ 0 0 - 0 Sampler bouncing on large boulder, 8 blows for I/2-inch penetration.
Terminate boring.

- 100



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-10

"',.....¢ PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepagePitNo.30 SAMPLING METHOD 2 l/2-inchsplit-spoon'..

GEOLOGIST B.S,Randolph SURFACE ELEVATION Y232.8Feet

DRILLING CO BeylikDrilling TOTAL DEPTH (it) 72
DATE (start/finish) 9-Y2-94/ 9-f3-94 DEPTH TO WATER (it) NotEn£ountered

OVA (pprn)

So1l-Vapon Sample Litho}ogic Description

Well Completion No. and Notes

ASPHALTpavement (4 inches thick).
Gravel base for pavement,
SILTY SAND (FILL) - Silty fine to coarse sand with occasional

silty fine gravel, dark orange-brown, moist, medium dense, mioaceous.

0ccaslonaf places coarse8 5grave¢ from 5' to 8'.Fine roots materials at '
SAND - Fine to medium sand with some silt and occasional coarse

sand, orange-brown, slightly mo:st, medium dense, trace mica.
!0 vPss-4o

Occasional pieces fine gravel from $6' to 25'.
Silt content decreasing.

20 VPSS-42 Fine to coarse sand with some silt and occasionat pieces fine gravel,
VPSS-41 micaceous.

SAND AND SILTY SAND - Alternating thin lenses fine to coarse
sand with trace silt an silty fine ;o medium sand with occasional
pieces coarse sand, fine gravel, and traces of clay, moist, medium

30 dense, micaceous.
VPSS-43 -- SILT AND CLAY - Light gray-brown, fine sandy silt with trace clay,

_k_,_,_..,¢. moist, micaceous, firm to very firm: and light to dark gray-brown
.,_ clayey silt, dry to damp, very hard.

SILTY SAND AND SILTY GRAVEL - Alternating thin _enses silty fine
to coarse sand with some fine gravel, and sitly sandy fine to coarse
gravel, pale yellowish-brown to orange-brown to gray-brown, slightly
moist, dense, micaceous.

[-,40 VPSS-44 Cobbles at 36'.
!

i CLAYEYSILT - Finesandy clayey silt withoccasionalcoarse
sand and fine gravel, mottled orange-brown and gray-brown, damp

_ to slightly moist, hard to very hard, trace mica.
GRAVELLY SAND AND SANDY GRAVEL - Alternating thin lenses gravelly

fine to coarse sand with some silt and fine to coarse sandy gravel
with occasional cobbles and trace silt, light orange-brown to pale

VPSS-45 gray-brown, slightly moist, dense, m_caceous.
Silty fine to coarse sand, mottled pale yellowish-gray, dark
brown-gray, and pale orange-brown.

SILTY SANDY GRAVEL - Fine to medium sandy gravel with some silt and
coarse sand, slightly moist, very dense, very micaceous.

Cobbles and boulder from 57' to 59.5'.

VPSS 46 Silty sandy fine to coarse gravel, mottled pale yellowish-brown, light
gray, light to dark orange-brown, and dark brownish-gray, damp to
slightly moist, very dense, micaceous.

Cobbles and boulders from 63' to 6g.5'.

SAND AND SILTY GRAVEL - Fine to coarse sand with trace silt
VPSS-47 and clay and silty fine to coarse sandy fine gravel with trace clay:

mottled dark orange-brown, pale yellowish-brown, orange-brown and
dark gray-brown; slightly moist, very dense.

Boulder 8t 7[5', very hard.
Refusal at 72' 1800blows for 6 inches penetration].



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-11

_, PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepageP_tNo. 17 SAMPLING METHOD 2 1/2-inch split-spoon'
GEOLOGIST B.$. tTandoiph SURFACEELEVATION 1193.i Feet
DRILLING CO £eyIik OriIIing TOTAL DEPTH (ft) lO0
DATE [stapt/fznish) ?-!7-94/?-i7-94 DEPTH TO WATER (fL) Not Encountered

OVA(ppm)

Sample L_thologic Description
Soil-Vapoo

Well Completion No. andNotes

J
ASPHALTpavement (4 inches thick).

Gravel base for pavement.

SAND - Fine to medium sand with some coarse sand and trace silt, J
orange-brown, slightly moist, medium dense, trace mica.

Occasional pieces fine gravel.
10

VPSS-48 Micaceous.

Some fine gravel from 16' to 20'.

20 VPSS-49 Fine to coarse sand with trace silt and occasional pieces fine gravel,-'
dark orange-brown

Becoming dense at 24'; slight increase in silt content.

VPSS-50 Fine to coarse sand with some silt and trace fine gravel,

orange-brown, moist, dense.
Occasional pieces fine and coarse gravel from 33' to 55'.

VPSS-51 Ned[um to coarse sand with some fine sand and trace silt, pale
VPSS-52 yellowish-brown to light orange-brown, trace mica.

VPSS-53 Fine to coarse sand with trace silt, dark orange-brown.

SANDY GRAVEL - Fine to coarse sandy fine ;o coarse gravel with
cobbles, boulders and trace silt, pale yellowish-brown, paly gray, and
dark orange-brown, damp to slightly moist, very dense.

Granitic rock fragements with sandy soil matrix.

GRAVELLY SAND - Fine gravelly fine to coarse sand with trace silt,

VPSS-54 orange-brown, slightly moist, very dense, micaeeous.Boulder from 73.5' to 70'.

VPSS-55

-- SANDY GRAVEL - Silty fine to medium sandy gravel with cobbles and
small boulders, light yellowish-brown to mottled pale yellowish-brown
and dark brown-gray, damp to slightly moist, very dense, micaceous.

Granitic rock fragments with trace silty fine sand soil matrix.

Occasional thin lenses silty fine to medium sand from 82' to 93', dat'k
orange-brown, micaceous.

Numerous cobbies from 83' to 88'.

(Lost sample during retrieval.}

'k_..._ GRAVELLY SAND - Fine gravelly fine to m_dium sand with some coarse
sand, orange-brown, slightly moist, very dense, micaceous.

-- SANDY GRAVEL - Fine to coarse sandy gravel with trace silt, pale
yellowish-brown to dark orange-brwon, slightly moist to moist, very

VPSS-57 dense, micaceous.
i



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-12

Lv, PROJECT Jet Propulsion Laboratory DRILLTNG METHOD Percussion Hammer
LOCATION WastePit AreaNo. 2 SANIPLING METHOD 2 i/2-inchsplit-spoon'

GEOLOGIST B.$. Randolph SURFACE ELEVATION tO$7.g FeeZ-

DRILLING CO Bey]]k ?riY]ing TOTAL DEPTH (ft) 8i

DATE (start/finish) $-lg-g4/$-Jg-g4 DEPTH TO _ATER (fl) Not Encountered

OVA(ppm)

[ Soil-Vapop Sample Litr_ologic Descpip_ion

Wet;)Comp}etion No. and Notes8
C3

0 _ _ Asphaltpavement(3-inchesthic:_).

GRAVELLY SAND (FILL)- Gravelly fine to coarse sand with trace

_ _ silt, dark orange-brown, racist, medium dense, micaceous.

Coarse gravel and cobbles 1rom 7' to 8.5'.

10 VPSS-58 Traces of fine roots.

SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel with

trace silt, pale yellowish-brown and orange-brown, slightly moist, -J
very dense, micaceous.

Numerous Cobbles and boulders from 15' to 24'.

20 v:.-.. ...-..):. .. ...

__/_/ vPSS-59

k._,j,._ GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with -· trace silt, mottled pale yelling!ah-brown and orange-brown with dark
VPSS-60 9ray-brown, slightly moist, very dense, micaceous.

Cobbies from 36.5' to approximately 38.5'.

'-':']."!:'::'::' VPSS-61

_/_//I/// GRAVELLY SAND AND SANDY GRAVEL - Alternatinc thin _enses gravelly

// fine to coarse sand with trace silt, and fine to coarse sandy gravel

with occasional cobbles or small boulders: yellwo ah-brown to
orange-brown, slightly moist, very dense, micaceous.

Granitic and dioritic rock fragments with trace silty fine to medium
sand as soil matrix.

GRAVELLYSAND- Fine gravelly fine to coarse sand with trace

silt and occasional coarse gravel and cobbles, orange-brown, moist,
dense, micaceous.

____'m VPSS-62 Mottled orange-brown and gray-brown, siighUy moist.

Moistat 64'.

VPSS-63 some coarse and occasional pieces

Fine to medium sand with sand
fine gravel, yefiowish-brown to dark orange-brown, moist.

_'/_'/'J/_ Becoming more moist at approximately 77'.
Gravelly fine to coarse sand with trace silt.

Granitic rock fragments with trace silty fine to medium sand as soil
matrix, very moist.

In capillary fringe; terminate boring.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-13

PROJECT Jet PropuJs_'onLaboratory DRILLING METHOD PercussionHammer
LOCATION Wes_end of Building J97 SAMPLING METHOD 2 J/2-inch split-spoon'

GEOLOGIST B.$.Randoiph SURFACE ELEVATZON J239.2Feet

DRILLING CO Bey]JkDri]J_ng TOTAL DEPTH (fL) 48

DATE (stapt/f inzsh) 9-20-94 / 9-20-94 DEPTH TO WATER (it) Hot Encountered

I
! _ OVA(ppm)>- oE_ rq

COaP --

ac > _ >- LithologicDescr'iptzon
'4- i So:l-Vapor Sample _ o _ _ o co

i No. E ac _ _ = r- andNotes

cz_ Well Completion i_o a: __ -_ _ _'_©_ coco

F asemateria,sforpe eme d.
J SP GRAVELLY SAND AND SANDY GRAVEL (FILL) - Gravely fine to coarse

-- sand 'with trace silt and fine to coarse sandy fine gravel,
- . · GP orange-brown, slightly moist, medium dense.

lO .'.'.-'.r..'.','. [ _' .cG¥ SANDY GRAVEL- Fine to coarse sandy fine to coarse gravel, light
).¢._/_ gray-brown and orange-brown, slightly moist, medium dense to dense,-'.'..' '.:..' VPSS-64 _... 100i 0 0 0 SP micaceous.

/_ ' · ' ' GRAVELLY SAND- Fine to coarse sandy fine to coarse gravel; light

__ ' ' '_/_ gray-brown and orange-brown, slightly moist, medium dense to dense,_

, i . micaceo_s
I

_-_P' SP GRAVELLY SAND AND SANDY GRAVEL Alternating lenses of graveliyfine to coarse sane with some silt, and fine to medium sandy fine
· ' _ ) ( ¥P gravel with some silt and trace clay; mottled light yellowish-brown,
".':""':" "::' VPSS-65 _ 100 0 0 0 ' . O. orange-brown and cray-brown, slightly moist, to moist, medium dense

SILTY SANDY GRAVEL- Silty fine to medium sandy fine to coarse

- //_/ i _D C GM gravel with trace clay andoccasionalcobbles,light yellow-brownto -, orange-brown, slightly moist to moist, dense, micaceous. '

i /_/¢_/ i (_) Cry-- GRAVELLY SAND - Gravelly fine to medium sand with some silt --SP and trace c/ay, mottled light yelJow-brown and orange-brown, s_ightly-
' 30 .'}:.:':'i':.[-'}:. VPSS-66 _ 100 1.5; 0 0 "?) ( G_ moist to moist, very dense, micaceous.

· . ( Cobblesat 38'.

i - 0 ' _ GRANITIC ROCK - Highly weathered fine-grained grainitc /
'-40 .'.':':..':':';..'::'! _ 0 0 I _- + GR granodioritic rock; neariy decompossed at contact and increases in

i __+ hardnesswithdepth.

- I
! -t-+,

I Terminate Bonng.

-- 50 !
I

i

-60 _ -

-70 -

I

-[30

!

-90

- _ooi i



FOSTER WHEELER ENVIRONMENTAL CORPORATION

B-14

',,,_.,,.¢, PROJECT ,/etPropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepagePitNo.33 SAMPLING METHOD 2 i/2-inchsplit-spoon'

GEOLOGIST B.G.Randolph SURFACEELEVATION f213.0Feet

DRILLING CO £ey]ik Drilling TOTAL DEPTH (ft) I8
DATE (start/finish) 9-22-94/9-22-94 DEPTH TO WATER (ft) NotEncountered

OVA(porn)

So_l-Vapon Sample LiU_ologic Description
_c No andNotes

We;llCompletion 'EL
qJ
Yn

-0 _ Asphaltpavement(3-inchesthick). --
Base material for pavement.
SANG {FILL) - Fine to coarse sand with trace silt, some fine

gravel and occasional cobbles; gray-brown to orange-brown, slightly-
moist, mdeium dense, micaceous.

SILTY SANG AND SAND - AltarnatinO thin layers dark orange-
brown silty fine to medium sand and dark orange-brown fine to
coarse sand with trace silt, occasional fine root holes, slightly moist

- 10 VPS8-67 to moist, medium dense, micaceous.
(Slight hydrocarbon odor]

GRAVEL - Fine to coarse sands, gravel with cobbles and trace
silt, light yellow-brown to orange-brown, damp to slightly moist, ,Jery
dense.
Boulder from i4.5' to 16'.

GRANITIC ROCK - Moderately weathered fine grained grainitic/
granodioritic rock; became very hard after 1.5 feet of penetration.
Refusal at 18' (800 blows for last 2.5-inches penetrat on).



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-15

_,,,¢ PROJECT JetPropulsionLaboratory BRTLLZNG METHOD PercussionHammer
LOCATION SeepagePi_No.Y6 SAMPLING METHOD 2 i/2-inchsplit-spoon'..

GEOLOGIST B,G.Randolph SURFACE ELEVATION YY23.S Feet

DRILLING CO £eylikDrilling TOTAL DEPTH (fi) 85

DATE (stapt/f inish) 9-24-94/ 9-24-g4 DEPTH TO WATER (fl) NotEnceuntered

OVA(ppm)
CT)

Soil-Vapor Sample .-_ Litholog_c Descnzptzon
: No __o _ ica· Ica andNoteso_ Well Con'lpletLon m _O3 (/3

i
--0 /_--_ i '-" . G_ Asphalt pavement (4-inches thick). -- Gravelbasefor pavement

· SAND - Fine to coarse sand with some fine gravel and trace silt,
I . . SP orange-brown, slightly moist, medium dense, micaceous.

i f

i
' SP GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with

· . occasional cobbie, light yellow-brown to orange-brown, slightly moist,-
- 10 VPSS-68 _ 80 0 O 0 ' ' ' dense,micaceous.

!
_//_// _o o o o.'' · (Rock plugged sampler bit.)

-- 20 .v:.'.' r:.' .'..:. VPSS-69 _ 100 0 0 O Gravelly fine tc coarse sand with trace silt, orange-brown, moist,

" I "' 'J medium dense.

i

J i i Alternatingthinlenses fine to coarse sand with some fine graveland
'. · trace silt, and fine to coarse sand with some silt fram 25' to 38';

i . orange-brown, very moist, mediumdense, micaceous.F . . .30 V?SS-70 100 0 0 0 . very moistto wet.

_r ¢
'-_ ¢ Gl_ SANDYGRAVEL- Fine to coarse sandy gravel with somesilt,

40 ."-'):i" _: 0 0 · - 0 >'.O ( orange-Drown, moist to very moist, very dense, mlcaceous.

Q o

_ '0.(
· SP GRAVELLY SAND - Fine to coarse gravelly tine to coarse sand with

i -- trace silt very moist dense, micaceous.

. Occasional cobbies from 48' to 54'.

-50 _: 0 0 - 0 .-
.' 'z)Gp- SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel withtrace silt, orange-brown to gray-brown, slightly moist, very dense,

micaceous,
GRAVELLY SAND AND SANDY GRAVEL - Alternating thin layers

O _ SP orange-brown fine to coarse gravelly fine :o coarse sand with trace
VPSS-71 ::::ZZ100 O 0 0 _;:_)'.( G-_ Silt and orange-brown fine to coarse sandy gravel with cobbles and

' - 0 trace silt, slightly moist to moist, dense to very dense, micaceous.

Z_60 .'-:.:..'.V:-::'.:. VPSS-72 ]][] 100 0 0 0 '.) ( Fine gravelly tine to coarse sand, light yellowish-brown, slightly

I
moist.

· . 0 Cobbles from 63' to 85.5'.

'.>_;
I ' 0

--70 VPSS-73 _ 85 0 0 0 . ) ( Granitic rock fragments from gravel/cobbles, light orange-brown, dry,-

Ol hard.>'.

·'.':'::'-]'::'.':' '. 0 Becoming less gravelly, more sandy (fine to medium sand).

""'_.___//_ --_!SP SAND-Fine to coarse sand with trace si,t, some fine to coarse

-- 80 VPSS-74 ._t_ 100 0 0 0 ;'"--' gravel; orange-brown, moist, very dense, micaceous.

'-" CGP SANDY GRAVEL - Fine to coarse sandy gravel with occasional

_._/ 'O cobble and trace silt, orange-brown with some gray-brown mottling, -

moist, very dense, micaceous.

D c Fine gravelly fine to coarse sand from 87.5' to g0': orange-brown,
_ _ ' 0 moist,dense. _

· (Granitic rock plugged bit.)
90 '_ >< 0 0 0 D c Very gravelly from 91.5' to 84', ]

I ' O Granitic boulder at g4'.
Refusal at g5' (200 blows for 1/8-inch penetration). '_

100 i



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-16

'%_,,_,. PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer'
LOCATION SeepagePit Nos.20 and21 SAMPLING METHOD 2 i/2-inch split-spoon'
GEOLOGIST ?.$. Randolph SURFACEELEVATION l199.2Feet
DRILLING CO Bey]Jkgrilling TOTAL DEPTH (fl) JOJ.5
DATE (stapt/finish) 9-28-94/ 9-29-?4 DEPTH TO WATER (ft) NotE/_countered

So_iI-Vapor Samp!e :_ _ Litho]ogic Description0
u andNotes

Well Complet ion I _;

Asphalt pavement (3-inches thick).
Gravel base for pavement.
GRAVELLY SAND (FILL) - Gravelly fine to coarse sand with trace

silt, dark orange-brown, slightly moist, medium dense, mieaceous.

SANDY GRAVEL - Fine to coarse sandy gravel with cobbles and
trace silt, mottled light yellow-brown, light gray-brown and dark
orange-brown, slightly moist, dense.

Granitic rock fragments and trace sandy soil matrix.

SAND - Fine to coarse gravelly sand with trace silt, dar_
orange-brown, slightly moist to moist, dense, micaceous.

VPSS-75
VPSS-76 Fine to coarse sand with some fine gravel, orange-brown, dense,

Occasional cobbles from 25' to 48'.

VPSS 77 Fine to medium sand with some coarse sand and silt, moist.

Gravelly from 35' to 38'.
Occasional thin lenses silty fine sand, dark orange-brown, very moist,
from 38' to 43'.

VPSS-78

-- GRAVELLY SAND AND SILTY SAND - Alternating thin lenses fine
gravelly fine to coarse sand with trace silt, and silty fine to medium

VPSS-80 sand; dark orange-brown, moist to very moist, dense, micaceous.

VPSS-79
SAND - Fine to coarse sand with some si{t and fine gravei, dark

orange-brown, moist, dense, micaceous.

VPSS-81 Mottled gray-brown and dark orange-brown, very moist.
Occasional small cobbles from 62' to 65'.

SILTY SAND - Silty fine to medium sand, mottled dark orange-
brown and gray-brown, moist, dense, micaceous.

-- SAND - Fine to medium sand with some fine to coarse gravel and
VPSS-82 trace silt, mottled gray-brown and orange-brown, moist, very dense,

micaoeous.

Gravelly from 72' to 74'.

Granitic boulder at 74.5'.

Alternating thin }enses fine sand with some silt and fine to coarse

VPSS-83 sand with some fine to coarse gravel, orange-brown, very dense.
Occasional small cobbles from 82' to 90'.

VPSS-84 Fine to coarse sand with some silt and fine gravel, mottled dark
_: orange-brown and reddish-brown, moist, very dense, mioaoeous.

SILTY SAND - Silty fine to medium sand, dark reddish-brown,
moist, very dense.

Gobbles from 97' to ga'.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-16

'_ PROJECT Jet PropulsionLabopatopy DRILLING METHOD Pe?cussJonHammer
LOCATION SeepagePit Nos.20 and2! SAMPLING METHOD 2 ]/2-inch split-spoon'
GEOLOGIST B.$. fiando]ph SURFACEELEVATION 1i$9.2 Feet
DRILLING CO Bey]JkOriJJJng TOTAL DEPTH (ft) lOJ.5
BATE (start/finish) g-25-g4/$-2g-g4 DEPTH TO WATER (ft) NotEncountered

i
r_

_ >-OVA(ppm)_ o
_- Soil-Vapoi' _ _ oC_as> c _ _ L_thologic Desccipt}oni Sample '- oz: No. cz ® N O OSr_ zZ andNotes
0 09 -_ (_P
C3 o_ C_ co pi

100 '- _!
VPSS-85_lO0 0 0 0 I I

_10 ' i

i
I

120

[ ,130 i

i

140 [

150

I

160 i

i

170 _ ,[

180

_ 4

;- 190

E
k

-200 I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-17

_,.-_" PROJECT Jet Propulsion Laboratory DRILLING METHOD PercussJonHammer

LOCATION Seepage Pit No. 34 SAMPLING HETHOD 2 Y/2-in£h split-spoon

GEOLOGIST B.G. RandoIph SURFACE ELEVATION Y2Y4.Y Feet

DRILLING CO BeyiJk DrJ1]Jng TOTAL DEPTH (ft) 40

DATE (sLant/finish) g-3O-g4/g-30-g4 DEPTH TO WATER (fL) Not Encountered

Sci1-Vapor Sample LithologicDescpzption
No. andNotes

_ 14e12 Completion oD

8
3!

- -- Asphaltpavement[3-inchesthick)· -

oeonhoioDorref silt, orange-brown, damp, mediumdense, micaceous.
L

GRAVELLYSAND- Fine to coarse gravehy sand with trace silt,
light yellow-brown to orange-brown, dry to damp. medium dense to

2-- _0 dense, mieaceous.=

i :'}:':i"i ]':'}: (Sample lost during retrieval·)
F _/_ _//_/,, SANDYGRAVEL- Sandy fine to coarse _ravel with cobbles,

F' _/ orange-brown and gray-brown, damp, very dense.
fi_ Numerous cobbles from 15' to3Y.

'.'i:_/_/2_ VPSS-87 More sandy at 25.5'.Y/A///

._ Soilmatrixin gravel is fine sandy clayey silt,dark orange-brownand

' 30 gray-brown, very moist.

4_ppminholeafterpullingup10'.
Oioritic boulders from 31' to 40' with gravelly sand in matrix.

':':.::::':-::":'i. -i
-40 Terminate boring in dioritic boulder (400 blows for last 2-inches ofpenetration).

i
3
t

-50 -1

-6O

70

'8O

'9O

· 100



FOSTER WHEELER ENVIRONMENTAL CORPORATTON
B-18

_._.._' PROJECT Je_ Propulsion Laboratory DRILLING METHOD Percussion Hammer

LOCATION Mariner Road - Wes_ side of Bldg. 308 SAMPLING METHOD 2 )/2-inch split-spoon'

GEOLOGTST R. Tweidt SURFACE ELEVATION YJO$.4 Feet

DRILLING CO 8eylik Drilling TOTAL DEPTH (ft) 89.5

BATE (start/finish) fO-Y-S4 / i0-2-24 DEPTH TO WATER (ft) i_ Encountered
I i

OVA (Ppm)
r--t

E' >. o
_ CD E

_- SoLt-Vapon Sample _ n> _ _o Us>_ Lithologic Descp]ptionz: No. _ 6 o
Well Comp]etlon r. m = ¢- andNotes

n rD [L_Z __ o_ _ 4J O3
o US _ E _ -_ C9US

_0

_/_ : i1,.. _ Asphalt pavemel_'t (3-in:has _hick]'

?G_ 6ravelbase for pavement·

__ SILTY SAND (FILL) - Silty fine to mediumsand, dark gray-brown,

· x_/_ _ moist, mediumdense (several smallpieces wood fracmentsin/// . cuttings).
. GRAVELLYSAND [FILL?) - Fine to mediumsand witr_some coarse sandy

m i . _ SP· fine _ravel, light brownish gray, slightly moist, mediumdense.

' VPSS-88 -J_ 100 0 0 0 ..P1"_¢_ SILT - Fine sandy silt, dark gray-brown, slightly moist, firm.

-_0 ' _ ']_ '/_'fY'' Sp SAND- Fine to mediumsand with somecoarse sandand fine gravel,

i /// ' light yellowish-brown, slightly moist, mediumdense.

I i . SmallboulderatH'.· Becoming more gravelly at !7.5'
.' · Numerous cobbles from lg' to 23'.

.... 0 0 0 ''

-20 i _"_'"""t'""'" ,_ ".'"'. Cobbles at 30.5'.__ I - __ SILTYSAND- Silty fine sand withtracemediumsand,yellowish- ]

SM brown, slightly moist, mediumdense, mLcaceous, m

-- GRAVELLY SAND - Fine to coarse gravelly fine to medium sand with ]
SP some coarse sand, yellowish-bro_n, slightly moist, dense·

-30 i 0 o - 0 .

VPSS-89 _ 100¢ 0 0 0 ' .' very dense, mtcaceous.i
I

I Numerouscobblesfrom36' to 44'.i ·

o i © - o .
_ 4 _ I

i,; "'."'

; ']'_ brown, slightly moist, dense, micaceous.

--50 VPSS-91 T 1001 O 0 0 -'. very dense.
I '.

!_ I . Gravelly from 53' to 56'.

· . Becoming less dense at 56'.

__ '. Occasional pieces fine gravel from 58' to 78'.

- 60 VPSS-92 _ 100 0 0 0 -' ' Dense

' , . .

-70 [.'):-]'b:':'):i VPSS-93 _100 0 0 0.'

·· GRAVELLY SAND - Fine to coarse gravelly fine to medium sand
· ' SP with some coarse sand and trace silt, slightly moist, very dense.

--B0 _ 0 0 0 0 Y G-P- Numerouscobbles and boulders from 80·5' to 89.5'.
O.

..'):,:].'I:.:':'):,
//////_ o

't

_, --90 Refusualat 89.5' [lO0blows for 1/16-inch penetration)·

- _0o r



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-19

PROJECT JetPropulsionLaboratory DRILLING METHOD PercussionHammen

LOCATION Seepage Pit Nos. 23 and 24 SANPLING METHOD 2 _i/2-2nch sp]J_-spoon' ..

GEOLOGIST B.a. fiandolph SURFACE ELEVATION _¢/2$,3 Feet

DRZLLTNG CO Bey]Jk Drilling TOTAL BEPTH (ft) 45

DATE (start/finish) YO-3-g4/YO-3-94 DEPTH TO FIATER (ft) No, Encountered

XeZ5Completion No. and Notes

tO_ AsphaltPavement(3-inchesthick).Gravel base for pavement.
SAND - Fine to medium sand with trace coarse sand and fine gravel,

I
orange-brown, sii§htly moist, dense, micaceous.
Becoming gravelly at 6.5'.

SANDY GRAVEL - Gravelly fine to coarse sand with trace silt,
mottled pale yellowish-brown, pale gray-brown and dark

10 VPSS-94 orange-brown, moist, dense, micaceous.

Numerous cobbles from 12' to 23'.

Sampler on boulder at 20': 5 blows for zero penetration.

GRAVELLY SAND - Gravely fine to coarse sand with some silt and
occasional cobbles, orange-brown, moist, dense, micaceous.

SILTY SANDY GRAVEL - Silty fine to coarse sandy fine gravel,
dark orange-brown, saturatued, dense micaoeous.

VPSS-95 -- SILTY SAND - Silty fine to coarse Shad with some fine gravel,
'_. dark orange-brown, moist to very moist, dense, micaceous.

SILTY SANDY GRAVEL - Silty fine to coarse sandy fine to coarse
gravel, dark orange-brown, moist to vary moist, dense, micaceous.

Sampler on boulder at 40' (6 blows for 1/2-inch penetration).

SILTY SAND AND SANDY GRAVEL - Alternating thin lenses silty fine
to medium sand, fine to coarse sand with fine gravel, and silty fine to
coarse sandy fine to coarse gravel with occasional cobbles;
orange-brown to dark orange-brown, moist, dense to very dense,
micaceous.

Refusal at 46' (600 blows for 1/2-inch penetration).



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-19A

,_ PROJECT Je_P£opu]sionLabor'atory DRILLING METHOD PercussionHammer
LOCATION SeepagePi_ Nos.23 and24 SAMPLING METHOD 2 1/2-inch split-spoon'..
GEOLOGIST B.G. Randolph SURFACEELEVATION 1J96.4Fee_
DRILLING CO Beylik Drilling TOTAL DEPTH (ft) JOJ
DATE (stapt/finzsin) J0-4-94/ Y0-4-94 DEPTH TO HATER (ft) Not Encountered

OVA (ppm)

_- Sol1-Vapor Sample L]thologic Description

Well Complet2on No. and Notes

0 Asphaltpavement(3-inchesthick). ]
Gravel base for pavement.

SAND- Fine to mediumsand with somecoarse sand, fine grave_and ]

trace silt, orange-brown, slightly moist to moist, dense, micaceous.
GRAVELLY SANO ANt3 SANDY GRAVEL - Fine (o coarse sand with fine

gravel and sandy fine to coarse gravel with trace silt, orange-brown,

__ slighltymoist to moist, dense, rntoaceous. '

-- _.0 SAN[3Y GRAVEL - Gravelly fine to coarse sand with trace silt,
mottled pale yellowish-brown, pale gray-brown, and dark orange-
brown, s[ighlty moist to moist, dense, micaceous, r

Cobblyfrom12.5'to 23'.

20 .'::.'.' I:.'.'..: VPSS-9S

_/ and occasicnat cobbles, orange-brown, moist, dense, micaseous.

_0 SILTY SANBY DRAVEL - Silty fine to coarse sandy fine gravel,dark orange-brown, wet, dense, micaceous.
SILTY SAND - Silty fine to coarse sand with some fine gravel,

"%,_w_ dark orange-brown, moist to very moist, dense, micaceous.

SILTY SANBY GRAVEL - Silty fine to medium sandy gravel _ith some
coarse sand, dark orange-brown, moist to very moist, dense to very
dense, micaceous.

Fine to coarse sandy gravel with some silt.¢
VPSS-97 100,, 0 Cobbles and boulders from 44' to 4g'.

__ SANDY GRAVEL, COBBLES AND BOULDERS - Silty fine to medium sandy

gravel, cobbles and boulders, soil matrix _s orange brown, moist,

/_/ dense, micaceous.

VPSS-98 GRAVELLY SILTY SAND - Fine to coarse gravelly silty fine to
medium sand with sortie Coarse sand, orange-brown, moist, very
dense, micaceou$.

Alternating thin lenses silty fine to medium sandy gravel and gravelly

silty fine sand from 53' to 70'.

-.-.* rc -.*.
"": '""' VPSS-99

SIL'fY SANDY GRAVEL AND BOBBLES - Silty fine to medium sandy
gravel with cobbles and boulders, soil matrix is orange-brown, moist,
micaceous, Rock fragments are granitic and dioritic.

Boulder at T1

"]]"'"]'."':]]' Granitic rock fragments with fine to coarse sand soil matrix.

GRAVELLY SANB ANB SANBY GRAVEL - Alternating lenses of fine

to coarse gravelly fine to coarse sand with trace silt and fine to
medium sandy fine gravel with trace coarse sand and silt,
orange-brown, moist, very dense.

'_%_.-¢ VPSS-101 -- Micaceous.

-']']".'i']":]'] Very gravelly from 96' to 101'....'...2..-
///2'//,,

i



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-19A

_ PROJECT JetPropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATZON SeepagePit Nos.23 and 24 SAMPLING METHOD 2 Y/2-inchsplit-spoon' '

GEOLOGIST E.G. t_ando]ph SURFACE ELEVATION YJ96.4 Fee_

DRILLING CO BeylikDri)ling TOTAL DEPTH (ft) JOY

DATE (stapt/f inish) J$-4-g4/ Y0-4-94 DEPTH TO WATER (ft) Not Encountered

OvA (ppm)

So11-Vapop Sample LithologLc DescpiptLon

! _ Well Completion No. and Notes,
I ©
i

100 VPSS-102 n

i
I10

120 -_-

]

i_=,,,, i 130



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-20

'_...j_ PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION SeepagePit No.5 SAMPLING METHOD 2 1/2-inch split-spoon'
GEOLOGIST $.& Randolph SURFACEELEVATION 1J42.7Feet
DRILLING CO Bey!JkSrillJng TOTAL DEPTH (it) 4Y.5
DATE (start/finish) JO-J3-94/ JO-J3-94 DEPTH TO WATER (it) NotEncountered

>-OVA(pprn)>.c c_

Soil-Vapor Sarn.,,ple _ c LJ_tholog:_c DescniptJ_onN
_c NO. _. o o

'_JellCompletion m _- -_ = _ and Notes
, E3 ' _ i_ _J U3
I L__ D

[LO " i _ Asphaltpavement(3-inchesthick}.

, I -
, light to dark orange-brown, damp to slightly moist, mediumdense,

. ' micaoeous.

ii- ' /_//_ ii '.'" . . Occasional p,eces coarse gravel from 5' to 18'.

10 i/ ,_,, ! VPSS-/14 _ I00 0 1 0 ' Fine to coarse sand witn trace silt and some tine gravel, dark blown -! ' .' and orange-brown, moist, dense, mkcaceous.

20 VPSS-115 _ 100 0 0 0 . . Fine to meal:urnsand with trace coarse sand and some slit, mottled
, /,//_ _///i . ornage-brown and dark brown, very moist, dense, micaceous.

.'.. Occasional balls of silt with trace clay up to 2-inches in diameterfrom 25' to 29'.

.... , '-/,_ St,,f SILTY SAND AND SANDY STLT- Alternating thin lenses of silty

'.';.' .' I:.':.': VPSS-116 ZZZ 100 0 0 0 ML trace clay; dark orange-grown, very moist, dense, micaceous.
_'_m_,,/ ' Becoming more sandy and gravelly.

E i /./_//_._i SP GRAVELLYSAND AND SANDYGRAVEL-Fine to coarse gravelly. fine tocoarse sand and sandy fine to coarse gravel WithCObbies:

:-40 i '//////' i'
20 0 - 0 ..I 0 granitic rock fragments, damp.

i Refusal at 41.5' (400 blowsfor 1/8-inch penetration}.

- i
f

-50 I

-60 I
I

-70 ,I

I
I -

_-80

:-90

- 100



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-20A

'_,,,,_. PROJECT JetPropulsionLaboratory DRZLLZNG METHOD Percuss)onHammer 'l
LOCATZON MarinerRoadnearSeepagePitNo.5 SAMPLTNG METHOD 2 Y/2-inchspliL'-spoon'

GEOLOGIST B.G.Randolph SURFACEELEVATION Yi42.7Feet

DRILLING CO Bey_Ilk¢rii]ing TOTAL DEPTH (ft) 72
DATE (start/finish) _/O-22-94/YO-23-g4 DEPTH TO WATER fit) 70'to7J'

>, OVA(ppm) I

i_ >-o i> [ 0 E

'%i SoJl-Vapop SampleNo _- 8 e I BOOr)C_ _ LithoZogsc Descniption i· _ _ _ = L andNotes_-, Well Completion as - _ os
rc ,- -J 03E:] , _ _ O3[II --

¢ - I

-0 _//_//_ i '--' _'_ Asphalt pavement (3-inches thick). _'
.' _ Gravelbasefor pavement.

' ' SAND - Fine to medium sand with trace silty coarse sand and i
/ i '. SP fine gravel, dark orange-brown, moist, medium dense, mieaceous.

SANI]Y GRAVEL - Fine to medium sandy gravel with small cobbies, --_
t0 i VPSS-125Z]- 100 0 0 0 GP light yellowish-brown and orange-brown, sliahtly moist, dense.

Sp- SAND - Fine to medium sand with trace silt and fine gravel,

' dark orange-brown, slightly moist to moist, dense, micaceous. -!
..- Occasional pieces coarse gravel from 16' to 30',

i ......; '. 1

-20 i ':".:...".::".. VPSS-i26 i 100 0 0 0 Dark orange-brown with trace of gray-brown mottling, moist.

Cobble at 25'.

Occasional thin lenses silty fine to medium sand from 26' to 30'....%.....

-30 .':')"."}:.':': _ 20 0 - 0 '' -

%'_"'"_" --40 '''¢"J/_'_'/// 1,[ 20 0 - 0 [_ GM_ SILTY GRAVEL - Silty fine tocoarse gravel with sOmesandycoarse fine

· to medium sand, dark orange-brown, very moist, dense, mJoaceous.

_'//_/_'/ SANDY GRAVEL- Fine to coarse fine to gravel

__ with occasional small cobbles and trace silt, dark orange- brown,

i moist, very dense, micaceous.
Smallgranitic boulders at 37'.

I_><: Granitic rock fragments with trace of silty fine to medium sand soil

i c matrix,dampto slightlymoist. !', .O Granitic boulders at 43'

- I.]]i'..'. ]i':.:_ii 20 , 0 0 Sp' GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with

_//_/ trace silt, orange-brown, moist, dense, micaceous.-- 50 VPSS-128 i lO0 0 0 0 .. Fine to coarse sand with some fine gravel and trace silt, pale brown -

. ' .- Gravelly from 57' to 63' with cobbles at 57'.
· Fragments of fresh and decomposed granitic rock.

- "/-;_c SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel with- 60 ']':':i"!:'"'}:" __ 20 0 0 GP cobbles; pate orange-brown, pale gray-brown and orange-brown;
damp to slightly moist, very dense, micaeeous.

../<si. GRAVELLY SAND - Fine gravelly fine to coarse sand with trace silt,SP dark orange-brown, slightly moist to moist, very dense, raicaceous.

._ _ SANDYGRAVEL- Fine to mediumsandy fine gravel with somecoarse
sand and coarse gravel, light orange-brown, slightly moist, very

' 70 f_ dense, micaceous.
VPSS-129 i 100 0 0 0 O '_,

Saturated at 72'; discharging water from borehole through cyclone.
Water level stablizied at 63.95' below ground surface. Perched

E ] Groundwater encountered at approximately 70' to 7f'.

-80

-90

- 100 i



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-21

_,,,.._ PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION NearSeepagePi_ No. Y4 SAMPLING METHOD 2 l/2-inch split-spoon' '
GEOLOGIST £.$. Randolph SURFACEELEVATION ]I27. I Feet
DRILLING CO Bey.IlkDrJJIJng TOTAL DEPTH (it) .gO
DATE (start/f}n_sh) :O-8-g4/:O-gg4 DEPTH TO _ATER (fL) NotElicoun_ered

OVA(ppm)
Soi 1-Vapop Sample L_thologzc 9escr'ipt ion

No. andNotesXe!l Completion

_ Crushed aggregate fill in tree planter.

SILTY SAND (FILL) - Silty fine to medium sand, dark brown,

mosiLloose,treeroots.

.__ Silty fine fo medhJm sand with some coarse sand and trace fine

giavet, light orange-brown, slightly moist, medium dense, micaceous.

-- SAND - Fine to medium sand with trace coarse sand, orange-
VPSS-103 brown, moist, dense, micaceous.

_ Fineto coarsesandat 13'.
VPSS-!04 Fine to coarse sand with trace silt and fine gravel.- 20 i-:<'..'(-:':'>: vPss-_o5

/_ Occasional pieces Ol coarse gravel from 22' to 32'.

\__ coarsesandygravelwithcobblesand ]
trace silt, light orange-brown, damp, dense. ._

/_._/ Several small granitic and granodioritic boulders from 35' to 38.5'. ]
-].].]i.](.-'.].>.. Granitic and dioritic cobbles and small boulders from 39' to 49'. =

5

Fine sandy gravel with cobbies, orange-brown, slightly moist, very

dense, micaceous.
GRAVELLY SANO - Fine to coarse gravelly fine to coarse sand ]

trace silt and occasional cobbles, orange-brown, slightly moist tomoist, dense, micaceous.

_/ VPSS-108 Fine to coarse sand with fine gravel and smoteballs of fine sandy silt,

verydense.
/// Occasional cobbles from 61' to 67'. _;

/_/_//_/Y_// SANDYGRAVEL-FinetomeOium sandy fine tocoarsegravelwithcobbles and trace
i

· . coarse sand, orange-brown, slightly moist, 4
,': )] ..':':-]:':: very dense. -q

__ Alternatingthinlensesofgravelly fineto coarsesandwith somesilt, ;

8nd fine to coarse sandy gravel with cobbles and boulders, light
yellowish-brown to orange-brown to light gray, slightly moist to moist

_/_/ very dense, micaceous.Occasionalthin lens fine to mediunlsand with fine gravel.

']':':i-']:';:'-:

Boulder at 8g'.
Refusal at 90' (200 blows for l/2-inchpenetration).

_..._ -



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-22

: PROJECT JetPropulsionLaboratory DRILLING METHOD PercussJonHammer
LOCATION SeepagePit No. Y2 SAMPLING METHOD 2 l/2-inchsplit-spoon'..

GEOLOGIST B.8. Randolph SURFACE ELEVATION YY2g.O Fee_

DRILLING CO Bey]YkDrJ]]Jng TOTAL DEPTH (ft) JO0.5

DATE (start/finish YO-YY-g4/ YO-Y2-g4 DEPTH TO WATER (ft) NoG Encountered

!

>- OVA (ppm)
__ _ o

Soil-Vapor Sample _ , >- Lzthologic DescPzotion
a o _ andNotes

Well Completion _ _ _ _ i°3co

-- 0 V//X//_ _J. Asphalt pavement 13-inches thick)·
Gravel base for pavement.

' " S? SAND - Fine to medium sand with some coarse sand, trace silt and
I '. fine gravel, orange-brown, slightly moist, medium dense, micaceous.

m ' . . Some fine gravel from 4.5' to 7.5'.

VPSS-IO9 _ 100 0 0 I 0 '- . Fine to coarse sand with trace fine gravel and silt, dark
, . orange-brown, slightly moist, medium dense, micaceous.

i i '[ I Occasional pieces fine gravel from 13' to 20'.

ii i
-- _0 VPSS-]iO m 100 0 0 0 '" i Slighlty moist to moist.

VPSS-111 i Occasional thin lenses fine gravelly sand from 22' to 28'.

·" i Occasional pieces coarse gravel from 26' to 28'.

,-- 30 - Mottled light and dark orange-brown with somefine gravel.

i VPSS-112 _ I00 0 0 0 ' Fine gravelly sand from 32' to 33'.

- i_ Occasional pieces coarse grave, from 33' to 39'.

__ , . Fine gravelly sand from 37 to 39'.

i '.

L40 ' Cobblesat 39'. Rockfragmentsin bit.1 _ 0 0 - 0 '--': _
· O.(GP GRAVEL - Fine to coarse gravel with some sand and numerous

_-_ __ (!O0 cobbles, light yellowish-brown to light orange-brown, damp, very

i dense,soilmatrixismicaoeous.O. .¢

//'///_//_ []_ SAND-Fine to coarse sand with some fine gravel, orange-brown, moist,
.?._... very dense, mioaceous.50 VPSS-113_ 1000 0 0

- '_' SP GRAVELLY SAND- Fine to coarse gravelly fine to medium sand with
)-( _ some silt and cobbles, mottled light to dark orange-brown with samegray-brown, slighlty moist to moist, very dense, trace mica.

'. O Granitic rock fragments·

--60 ..].:..'..,:..'..): _ 20 0- 0 .' _

_ ["' ¥o COBBLESANDBOULDERSWITHSANDYDRAVEL- Graniticand d,oritie

-- 70 0 - 0 "' (_)'c Granitic boulder from 68' to 69.5'.Cobbles and boulders from 70' to 79.5'.

· tO Gray-brown sandy silt soil matrix from 73' to 7B'.

!_). a Orange-brown silty sand matrix from 76' to 79.5'.

_--80 ..'.-'......:.r"'"'" 0 - 0 '.O ( Granitic boulder from 79.5' to 83.5'.

_/_/ 0.'.' c gobbles and boulders from 83.5' to 86.5'.

/_/_ .0. Fine to coarse sand matrix with fine to coarse gravel from 86.5' to

_:_ - c g2.5'.

-90 _ _ 10 0 - 0 '.O Granitic rock fragments with some fine to coarse sandy soil matrix.

' I GRAVELLY SAND AND SANDY GRAVEL - FTne gravelly fine to coarse
O 'Or: SP, sand with trace silt, and fine sandy fine to coarse gravel with

.'.':':].':':':i-'.':- '. .
J O GP cobbles, dark orange-brown to dark gray-brown, moist, very dense, -

_,////× _ m_caeeous.
- oo i oIo - o



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-22

PROJECT Je_Ppopu]s)onLabopatory DRILLING METHOD Percussion/Fammep
LOCATION SeepageP)_ /Fo.i2 SAMPLING METHOD 2 l/2-inch split-spoon'
GEOLOGIST B.& Randolph SURFACEELEVATION 1129.0Feet
DRILLING CO BeylikOriiI)ng TOTAL DEPTH (ft) 100.5
DATE (start/finzsh) YO--I/-g4/iO-l£-g4 DEPTH TO WATER (ft) Not Encounter_d

I
r_

>_ OVA(ppm) >- o
Q

4_ 03 (]3 _ L_

Soil-Vapop Sample _ _ _- Lithclogic Description
· = _ andNotes

_ Well CcmpIet-on _nm_- _ _ _ --_ ocr)d3

I

- 100 _ .,,_

: I

___lo I j

i i
r

-120

f _

-_3o ! i i

- 140

!
- 150

i
, I
i :

- 160

_170

- 180

- 190

-200



FOSTER WHEELER ENVIRONMENTAL CORPORATION

I B-23

PROJECT JetPropuYsionLaboratory DRiLLiNG METHOD Percussiontlammer ,

LOCATION WastePi_areaNo.Y SAMPLING METHOD 2 l/2-inohsplit-spoon'..

GEOLOGIST C.KreJ]er SURFACE ELEVATION 1094,5Feet

DRILLING CO £ey]ik ?r_Y]Jng TOTAL DEPTH (ft) 20.5
DATE (start/finish) YOi7-g4/ lO-i7-g4 DEPTH TO WATER (ft) NotEncountered

ir_>- OVA(ppm) >- o4J

SoiL-Vapor Sample _ > c _ , LLthologic Bescpiption
N 0 tel and Notes

m _el] Completion o as a_- _ _aP O0 __ E

I
I

-- 0 ,I · SP SAND - Fine to medium sand with trace coarse sand, light Drown,· and loose, micaceous.
I '.

/_ 20 0 - I' 0 'J" · o SANDY GRAVEL - Fine to medium sandy tine to coarse gravel with
-- , E) ( GP cobbies, light brown to orange-brown, slightly moist, dense,micaeeous.

-- - _ Dioritic and grantic rock fragments at 5'.
--J_O _ 10 0 I O ._OC): Granitic rock fragmens at lO'.

'1_51 Occasional thin lenses of fine to medium sand from 12' to 18'.

10 0 - 0 !0_ Numerous cobbles from 14' to 20'.fo o - o 4
--20 _ 0 0 - 0 _,_0 (_ Granitic rock fragments at 15' and 17'.

Refusalat 20.5' (200 blows for 1/2-inch penetration).
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FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-23A

"_,,,.j PROJECT JetPropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION WastePitAreaNo.Y SAMPLING METHOD 2 Y/2-inchsplit-spoon'.

GEOLOGIST C. KreJJer SURFACEELEVATION 1094.$Feet
DRILLING CO £eylik Drilling TOTAL DEPTH (ft) 26.5
DATE (staPt/finish) JO-lB-g4/iO-J$-g4 DEPTH TO WATER (ft) 23.5

OVA(ppm)
Sci 1-Vapor Sample Lithologic Descn'iption

z: No andNotes
Well Completion ·

SAND - Fine to mediurr_ sand with trace coarse sand, light brown, _
slightly moist, loose, micaceous.

SANDY GRAVEL - Fine to medium sandy 1ine to coarse gravel, pale
yellowish-brown _o orange-brown, damp to slighlty moist, very dense,

m_caceoussoilmatlix, iNumerous Cobbles and boulders from 8' fo 24'.

(Sampler bouncing on rock: no penetration.l t

Granitic rock fragments.

Static groundwater level.

SAND - Fine to medium sand wi_h traces ol silt and coarse sand,
light orange-brown, saturated, medium dense, micaeeous.

Terminate boring at 26.5': groundwater encountered during sampling
and stablized at depth of 23.5'

'%../



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-23B

,,_,,_ PROJECT Jet PropulsionLabor'stow DRTLLING METHOD PercussionHammer
LOCATION WastePitareaNo.1 SAMPLTNGMETHOD 2 i/2-inchsplit-spoon'

GEOLOGIST C. KreYler SURFACEELEVATION log4.9Feet

DRILLING CO Beylik firilling TOTAL DEPTH (ft) 21
DATE (start/finish) i0-15-$4/ 10-t$-94 DEPTH TO WATER (ft) NotEncountered

Z OVA(ppm)

Soi1-Vapop Sampte Lithologic Description
Well Completion No. and Notes

_/_/, SAND - Fine to medium sand With trace coarse sand, light brown,
slightly moist, loose, miceceous.

.... SANDYGRAVEL- Fine to mediumsandy tine to coarse gravel
· .'.. · r.... with numerous .small cobbles, light orange-brow,q, damp to slightly

_./_/. moist, dense, micaoeous soil matrix.
-'..:.: :'.'.' Granitic rock fragments.

/'_/_/'///_/. Becomposed granitic rock fragments.

Fresh granitic rock fragments.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-24

PROJECT Jet PropulsionLaboratory DRILLING METHOD PercussionHammer
LOCATION NearSeepagePitNo.J5 SAMPLING METHOD 2 Y/2-inchsplit-spoon'..

GEOLOGIST B.$. Randolph SURFACEELEVATION J_¢25.0 Feet
DRILLING CO BeylikDrlllJng TOTAL DEPTH (fL) Y00
DATE (start/finish) f0-J5-74/70-I5-94 DEPTH TO WATER (it) NotEncountered

I
r-d

ovabpm)loC_

SoLl-Vapop Sample _ o _ o _ L__tho]ogic DescriptionNO. _-Well Comple_ion _ _ z: ', and Notes

_oo El3

I

--0 = i

_ Crushedaggregatefill in tree planter

I ' . _ SAND (FILL.) - Fine to medium sand with fine to coarse gravel,
i ' ' SP dark brown, moist, medium dense·

· 'j. SAND - Fine to medium sand with some fine gravel, dark orange-
SP_ brown, slightly moist, medium dense, micaceous.

- J 0 VPSS-II7 iT--, I 100 0 0 0 ... j Occasional pieces coarse gravel from T to 9'.

' . .] Fine to coarse sand with some fine gravel, light orange-brown, damp
· , ta slightly moist.

i . i Fine to medium sand with same coarse sand and trace silt and tine
I ' ': I gravel, dark orange-brown, moist.

- 20 -.v., v ...'. VPSS-118 _T 100 0 0 i 0 Fine to coarse sand with some silt and fine gravel..
'- Fine to medium sand with trace silty fine sand, dark oranoe-brown to

- 30 VPSS-119 _ 100 0 0 0 . . dark brown, dense.

.i_ I SAND AND GRAVELLY SAND - Alternating thin lenses af fine to coarse

_",--'_ SP sand with trace silt and fine gravel, and fine gravelly tine to coarse

:._/_..././___. G-P sand; light to dark orange-brown, moist, dense, micaceous.- 1 GP,40 ;..:/...?-.:.. _ 0 0 - 0 SANDY GRAVEL Fine to coarse sandy fine to coarse gravel withcobbles, light orange-brown to dark orange-brown, moist, dense ta
very dense, micaoeous.

S il,'-- SILT- Fine sandy silt with trace clay, dark orange-brown, moist,Mx_L firm, micaceous.

_,i]_ SANDY GRAVEL AND GRAVELLY SAND - Fine to coarse sandy fine -

SP gravel with some coarse gravel and trace silt, and fine to coarse
r _ sand with some gravel; orange-brown, moist, very dense, micaceous· -

· SAND- Fine to coarse sandwithtrace silt and fine gravel, _
50 VPSS-1201100 0 0 0 SP orange-brown, moist, dense, micaceous.[ , . .

- i ' · Occasional small cobbles from 52' to 58'.

I.'..

- F..' i
· .. '- 60 VPSS-121 ;;:;;z:: 75 0 0 0 ,. Fine to medium sand with some fine gravel and trace silt.

..... _ I '.'!._)_
i GP SANDYGRAVEL- Fine to coarse sandy fine and coarse gravel with

cobbles, orange-brown, slightly moist to moist, very dense,
__ micaceous.

L _ SP SAND - Fine to coarse sand with some fine gravel and trace silt,

70 VPSS-(22 i 100 0 0 0 . ' ' orange-brown, moist, micaceous.
E

I '.

i, ".5'-- Numerous cobbles from 76' to 7g'.

[ sP
-- 80 _ 30 0 , 0 0 ' ' ( G-P Granitic rock fragments with trace silty fine sand.

- _ __(GP SANDY GRAVEL, COBBLES AND BOULDERS - Sandy fine to coarse

gravel with cobbles and small boulders, light yellowish-brown to pale
· gray-brown to orange-brown, slightly moist, very dense.

©'.o

-90 I _j '_=_' 20 0 - 0 ' ( Numar°us c°bbles and small b°ulders fr°m 87' t° 92"

· o Fresh and decomposed graniUc rock fragments.

' 0 ( Granitic Boulder from 92' to g4'.
O'

· .'. · r...' I o Alternating thin lenses gravelly fine to medium sand and sandy gravel_..... !
'ZZZZZ]_] ' O I and cobbles from approximately g4' to gT.

O. · o Cobbles and boulders from 97' to I00'.

- f00 I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-25 i

,_./ PROJECT Jet Propulsion Labonato?y DRILLING METHOD Sonic '1_
I LOCAI iON _p_ r_ _w_. F%__tH SAMPLING METHOD _,u//rluuuu_o-Jucu cuf'_ t_,_ao

GEOLOGIST B.$. Randolph___ SURFACE ELEVATION Atgg.J Feet

I DRILLING CO _BoartLongyear__ TOTAL DEPTH (ft) 202

L DATE (staPt/finzsh) 3-_2-97/3-$Y-97 DEPTH TO WATER (ft)
i99. g

r--.t
_ OVA(ppm))- o

__ _ EP SD0 E

Soi}-Vapom Sample _ > ®! _ _ c_ Lithologic Bescpiption_c No. E u
_e]_l Completion _ cc= _z and Notes

(1,) rD _ CO
E3 i _ ED_ 0') CE) -- Z

I
0

_/_/'//_ j ,-_ _----- ASPHALT pavement [3 inches thick).\GP/ t'_ GRAVEL base for pavement
i

J 0 '26 0 ' O _- GRAVELLY SAND {FILL) - Fine to coarse gravelly fine to coarse sand -

i with coarse sand with trace silt and occasional small cobbies, dark

.( brown, slightly moist, micaceous.

-- :i0 . m0.8 29 0 -. O Large cobbe at 7.5' ft.

)' ( GRAVELLY SAND AND SANDY GRAVEL - Alternating thin lenses of fine
0 gravelly fine to coarse sand with trace silt and fine to coarse sand fine

i_ 1 to coarse gravel with small cobbles, pale orange-brown to dark

- 36 - "',' ( orange-brown with some gray-brown mottling, slightly moist.

· . . SP Small cobbles from 13.5' to 15'.

--20 ' ...I.-..':" ' -' ' '; 02 23 0 · Large cobble at 15'.

'._/_/_//_ ' - ' SAND-Fine tocoarse sand with fine gravel, trace silt and occasional
pieces of coarse gravel, orange-brown, slightly moist to moist,

17 - ' . micaceous.

__ Th,n ,ens of fine sand with sortiesi,t at 22.5'.

-- 30 - 17 _ Thin lens of fine to medium sand with some silt at 25'.
Fine to medium sand with some coarse sand and silt, (dark
orange-brownandmoist)from29.5'to 34.5'.

_/_,_// 0 16 0 ' Small cobble at 35.5'.i SM SILTY SAND - Silty fine to medium sand with some coarse sand and-- 40 1 O 51 0 occasional pieces of fine gravel, dark orange-brown, moist, micaceous.

'///'. 0 5319 0 Thin lens of fine to coarse sand with some fine gravel and trace silt at

SP
_/ 0 37 0 /<. _' SAND, GRAVELLY SAND AND SILTY SAND - Interbedded lenses of fine _

to medium sand with some coarse sand and silt. fine gravel and fine to
coarse sand with some silt, and silty fine to medium sand with some
coarse sand and occasional pieces of fine gravel, dark orange-brown,

-50 0 0 moist to very moist, mieaceous.

_,./. sp SAND - Fine to medium sand with coarse sand, some silt and fine gravel,

dark orange-brown, moist, micaceous.

/

Thin lens of silt, fine sand with some medium sand at 55.5'.

Fine to coarse sand with some fine gravel and trace silt from 58' to
-60 .'].:.:[.'!':.:':'7. 0 44 0 '' 8o.5'.

///'/_ _ /J '/_¢' SILTY SAND- SHty f,ne to mad,urn sand with trace coarse sand. dark

_/ /// G-12 /_, 100 37 SM orange-brownwithsomeoccasionalgray-brown mottling,moist,

i o o micaceous.
SP SAND - Fine to coarse sand with fine to coarse gravel and trace silt,F---70 _/// 0 46 0 ,.. orange-brown,slightly moist,micaceous.

Occasional small cobbles from 68' to 76'.

Fine to medium sand from 7F to 72'.

- _ 0 53 0 Gravellysandfrom72.5'to 74'. -

Graniticboulderat 74'. ]

--80 0 36 0 Alternating thin lenses of fine sand with some silt, fine to medium sand, -

and fine to coarse sand with some fine to coarse gravel from T6' to
84.5'.

- '"".........."_"'" 0 55 0 Gravelly fine to coarse sand from 85' to 86'.

t _ Thinlensof fine sand with silt at 86', very mieaceous.

-90 _/_// 0 42 0 . · Mottledgray-brown, orange-brown and reddish-brown from 89' to g0'. -

"'_"/-- Thin lens of silt and fine to medium sand at'gl', dark reddish-brown.

i SILTY SAND - Silty, fine to medium sand with some coarse sand and
/_//_// G-13 /_ 100 0 31 0 SM occasional pieces of fine gravel, dark reddish-brown, moist, micaceous.--tO0 ....v..-.-,. 0 52 0



FOSTER WHEELER ENVIRONMENTAL CORPORATTON
B-25

'_._ PROJECT JetPropulsionLaboratory DRILLTNG METHOD Sonic
LOCATZON SeepageBtNos.20S 2.! SAMPLZNG METHOD Continuous6-inchCore'_,Grab

GEOLOGIST B.G.Randolp/7 SURFACE ELEVATZON _199.6Feet

DRTLLZNG CO £oartLongyear TOTAL DEPTH (ft) 202
DATE (start/finish) 3-2g-97/3-3Y-_7 DEPTH TO WATER (ft) J95._

JOVA(ppm) >- o

(3] f_4 r_ OD_ _ ]Z3
Soi]-Vapop Sample _n o >- Lithologic Descpiption

iz NO. _-u
-_ Well Completion '6 ® = _z andNotes

f

i

-- 100! }FS"""' I !. I _ SAND - Fine to coarse sand with fine to coarse grave} and some silt,
· .' SP light orange-brown to orange-brown, moist, micaceous.

__ 0 20 0 . - Cobbies from 102' to I03'.

-- 1 I0 ////// 0.1 20 0 ' SP Largecobbleat 108.5.

_'_ SANDAND S[LTY SAND - Alternating lenses of fine to coarse sand with

fine to coarse gravel and trace silt, and silty fine to mediumsand with
- some coarse gravel and occasional pieces of fine gravel, light

- 16 - orange-brown to dark orange-brown, slightly moist to moist, micaceous. -

I20 i ..[.iSp Smalloobblesat 1,3'.- -'}:.".']?'.']:-t 0 26 0 ' · SAND- Fine to coarse sand with somefine to coarse gravel and trace
..... . .'1 silt, orange-brown to dark orange-brown, slightly moist to moist.

- Smallboulder at llg'.

- _ G-14 _ 100 0 13 ... ' occasional smallcobbles from 122' to 125'.· . '.' Gravelly sand from 124' to 125'.

I Lens of fine sand with silt, dark orange-brown, moist from 125' to 126'.-130 x/x////// 0 22 0.

_,_,_,,,,, _/'/_ _ .' J Gravelly fine to coarse sand from 128.5' to 12g.5'.

· Numeroussmallcobbles from 129' to 140'.
- 25 - -.

· Lens of gravelly fine to coarse sand with small Cobbles from I36' to
- - ' 137'.

I40 0.2120 '.'.
· . Thin lens of fine sand with some silt at 14h5', very micaceous.

.']:.".'i':-".'):. 0.2 30 0 '.'. Occasional pieces of tine gravel from 144.5' to 152'. -

_ . .. Lens of fine to coarse sand with fine gravel from _46.5' to 14T.5'.////,//
- 150 '/l/Y// - 20 - occasional thin lenses of silty fine sand with some silt and mediumsand -

., from 149' to 155.5'.

__/ 20 o '-

0 . '

Small cobble at 158'.
- 160 o o "' -

SILTY SAND - Silty fine sand with some mediumsand, dark

!SM orange-brown, moist, very micaceous.

.'}:.".'!S".'}:-.... 0 32 0 -F _ SAND - Fine to coarse sand with fine to coarse gravel and trace silt,

_/_ '© GP °range-br°wntodark°range-br°wn'm°ist' iSANDYGRAVEL- Fine to coarse sandy fine to coarse gravel with

-170 ,_//,_// 0 35 00'"c cobbles, mottledgray-brownandlight to darkorange-brown, slightly i

'.5_j. S P moist to moist.

_/ . . GRAVELLYSAND - Fine to coarse gravelly fine to coarse sand with. somesilt, orange-brownwith somegray-brown mottling,slighty moistto

0 24 0 "/ SP moist.

'-----------------'4_>-_G'P] GRAVELLYSANDAND SANDYGRAVEL- Alternating lenses of fine to
- 180 .'.'..'-i..'-.'. 0 37 0 ' ©' coarse gravelly fine to coarse sand with trace silt and fine to coarse

·. .. ".:' .. ) _ sandy fine to coarse gravel with small cobbles, pate orange-brown to

v'/_/_/ A f i orange-brownwithsomegray_brownandpategraytogreenmottling '
· SP slightly moist to moist, micaceous.

/_//_ 0 58 0 SAND - Fine to medium sand with some coarse sand and orange-brown, -

'. slightly moist to moist, micaceous.

· ' ' Thin lens of silty, fine to mediumsand, orange-brown with pale- 190 ,_"/_. _,,, 0 19 0 .' ' greenish-gray silt laminations at 191'.

p 't].,_ GRAVELLYSANDAND SANDYGRAVEL- Alternating lenses of fine to"*_""_ SP coarse gravelly fine to coarse sand with trace silt and fine to coarse
-.v'-i-.'.'.'. 0 29 0 _ sandy fine to coarse gravel with small cobbles, light orange-brown with -
·" .".".':."'. · O somegray-brown with light green-gray mottling, slightly moist to moist.
'_./]_'?.', ·7'- semen,ca-200 - 23 - ,--, very moist from lgD' tO lgg'.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-25

_._. PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATION Seepagefi_Nos.20 g2i SAMPLING METHOD Continuous6-inchCore'¢Grab

GEOLOGZST B,G.Bandotph SURFACEELEVATION YYg$.6Feet

DRILLING CO BoartLongyear TOTAL DEPTH (ft) 202

DATE (start/finish) 3-29-97/3-3_/-97 DEPTH TO WATER (fi) Y?g.g

J- UT OVA(ppm)
6_ _ 0

'_ 03 C¢
_ 0

_- Soil-Vapor Sample _ > >'-, LithologicDescription
No. _ o _ _ _ co andNotes

cz Well Completion _ _: _ _ _ _ coO g3 -_ 0

C} _ [13O3 B3

- 2oo FTJf-/_ -'lrl_ co,_,es.it__a_o_.o,o_e,,,t,ro_,_'to2oo'.

!

t _ Very moist at 200'.
We_ a_ 20¢.

Total Depth = 202'.

--210 Water ]evelat 199.9'.

1_220

r
-230

-240

i I -
I

_250!

-260

-270

-280

-290 I
t I

I

-300 I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-26

,_,,_ PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATION AeroRoadnearSECdr.Bldg.79 SAMPLING METHOD Continuous6-)nchCore'gGrab

GEOLOGIST B.G.Randolph SURFACEELEVATION J25/,8 Feet
DRILLING CO £oar_Longyear TOTAL DEPTH (fL) 206
DATE (start/finish) 3-25-97/3-27-97 OEPTH TO WATER (fL) 202.5

Iod_' OVA(ppm)_
00 (1) C)

Lithologic Descpipt ionSo}l-Vapon Sample _ o© Nc oNO
_ Well Completion ' u:cc__ _l _-$°_= %_-o3o and Notes

i

-- 0 ///J,F' ,-_ _ ASPHALT pavement (4.5 inches thick).

- _ _ v c G,kG,kG,kG,kG,kG,kG_ GRAVEL base tot pavement
)'¢¢::_ GRAVELLY SAND (FILL) - Fine gravelly fine to medium sand with some -

0.2 76 0 ' ' ' SP coarse sand and occasional pieces of coarse gravel, dark"_L_ orange-brown, slightly moist.- SM SAND - Fine to medium sand with some coarse sand and trace silt,
:lO /////_/ - 35 - S'_'P occasional pieces ol coarse gravel, dark gray-brown, moist·

Small cobbles at T.

- . - , SILTY SAND - Silty fine to coarse sand with some fine gravel, dark

... .' orange-brown, moist, micaceous.
.....:;.... Smallcobbleat 16'.

.......-.

- 20 ..'....'....':-'..'......... 2., ,.o..i/..'
· Moist to very moist from 26' to 28'.

ii ' Silty fine to r_edlura sand with coarse sand and some fine gravel, dark--30 0 62 0 . orange-brown, very moist, micaceous, from 28' to 29.5'.

· ...,r, · ' ' .' ii SILTY SAND AND SAND - Interbedded lenses of dark orange-brown,
,.'.-.:_.'.::.' 0 170 0 S¢ silty fine to medium sand with trace coarse sand and fine gravel, and

__ orange-brown fine to coarse sand with fine to coarse gravel; moist to

verymoist,micaceous.

-- 40 0 41 0 .'" SP SAND - Fine to medium sand with coarse sand and some fine gravel,
' occasional pieces of coarse gray, orange-brown, very moist,

0 33 0 ". micaceous.

'S.F_ SAND WITH SiLT - Fine to medium sand with silt, some coarse sand, and
[ .._. aP occasional pieces of coarse gravel; dark orange_brown, moist,

--50 - lOC- _ micaceous. -

· SP SAND - Fine to coarse sand with fine gravel, some silt, and occasional
pieces coarse gravel; orange-brown, moisL micaceous.

."::.:?:.:?:-:. - 60 - ..

_/_/_ ,:} Cobble at 56'.

G-9 _ 100 _ SAND WITH SILT - Fine sand with some medium sand and silt, and
--60 0 59 0 _ occasional pieces gravel, trace coarse sand; dark orange-brown with q

SP some bright orange-brown mottling, moist, micaceous.

E . . . SAND - Fine to medium sand with some coarse sand, orange-brown, !
! 0 34 O '.. slightly moist to moist, very m,caceous. -

· Trace silt, some fine to coarse gravel from 62' to 70'.

'- .'. Fine sand with some medium sand and silt, dark orange-brown from 64'

-70 0 621.1 SMto66.5' -
SILTY SAND - Silty fine to medium sand, dark orange-brown, moist, very:· · micaceous.

0 31 0.,_ SAND - Fine to coarse sand with fine gravel and occasional pieces of

I "

I .. coarse gravel, orange-brown, slightly moist to moist, micaceous.

-80 !'}:.".'J:-".'i-:-' 0 64 0 Occasional cobbles from 7L5' to 79'.

///_'/';'//// Fine sand with some silt, very micacaceous from 77.5' to 7@'.

· Fine to medium sand with some silt and trace coarse sand from 79.5' to
0 17 0 . . . ar.

· . . Large cobble at 85.5'.

'_ . . . Gravelly sand from 87' to 9L5'.
· ' Occasional small cobbles from 93' to 98.5' and fine to coarse sand with

- ///////_,_, 0 26 0 '. fine to coarse gravel and some silt from 93.5' to 99'.

E__lo0 _.-..--,_....-.,i 0 26 0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-26

PROJECT Jet Propulsion Laboratory DRILLING METHOD Sonic

LOCATION Aero fioad near SE cop. B]dg, 79 SAMPLING METHOD Cont2nuous 6-inch Core'S; Grab

GEOLOGIST B. 8. fiando]ph SURFACE ELEVATION Y2OY.G Feet

DRILLING CO £oar_ Longyear TOTAL DEPTH (it) 206

DATE (start/finish) $-25-g7/3-27-97 DEPTH TO WATER (it) 202.5

(ppi_ OVA m)I _ o
4_ 03 _

> ' iD E_- SeLl-Vapor Sample _ _, o _ Lithologic Descpiption
No. _ o _ _l=! _: and Notes

ac Well Completion o3m_ =_-_ _ .._ _°°rn _ 5 _ J

I

-lo0 ..)_/_.... i''_ F,netocoarsesandwithsomesilt,dar_orange-brownfromgg'to100'.
hI ?*_/r/_//_ 1 G-10 _ 100 0420 I' Coarse gravel and small cobbles from 102' to 103'. _

:SP trace silt, pale yellow-brown to orange-brown, slightly moist, trace

-- 1t0 0 48 0 IGC'mica.
Occasional smatl cobbles from 107' to I10'.

· . SP Large cobble at no'.

- [.'}].]': [-]'.'i.: 0 60 0 SAND - Fine to coarse sand with fine to coarse gravel and trace silty,
· . . pale yellow-brown to light orange-brown, slightly moist, micacous.

-- __,-00 0 i8 0 Orange-brown at 114'.
Small cobbles at 119'.

k i · .
· Large cobble at I23'.

0 36 0 '. Thin lens of fine to medium sand with some silt, moist at 124.5'.

t,a. c GP SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel, with some -0 ( small cobbles and trace silt, pale yellow-brown to light orange-brown,
-- i30 0 32 00 slightly moist, micaeeous.

_k,,_¢_, .-.J_. SP SAND - Fine to coarse sand with some fine gravel and trace silt,
0 36 0 i.' ' ' occasional pieces of coarse gravel, orange-brown, slightly moist to

·. moist, micaceous.

GRAVELLY SAND AND SANDY GRAVEL - Alternating thin lenses of fine
' -' -- _'"<- BP gravelly fine to coarse sand and fine to coarse sandy fine to coarse

-- :].40 -'::".' (-'.'::, 0 45 0 ' _ _ gravel, light orange-brown to orange-brown, slightly moist, micaceous.

_ Occasional small cobbles from to 145'.

O
138'

- 34 - ' ¢;_SP SAND - Fine to medium sand, some coarse sand , and trace silt, and
G-Il _ lO0 /_... occasional pieces fine gravel, orange-brown, slightly moist to moist,mioaceous.

-- 150 0.1 43 0 ." Fine to coarse sand with fine to coarse gravel and trace silt from 149'
-.- to 151'.

0 36 0 .. Fine to medium sand with some silt, trace coarse sand and occasional
· . . pieces of fine gravel, very micaceous from 157.5' to 158.5'.

Fine to coarse sand With fine to coarse gravel from i58.5' to 160'.

-- 160 :']':':i"!':';_"}:' 0 41 0 . Occasional thin lenses of silty fine sand from 160' to 162'.

_/ _////_. '.' Fine to coarse sand with fine to coarse gravel and trace silt, slightly
· moist from 162' to 167'.

I 0230 .'

j t SILTY SAND - Silty fine to coarse sand with trace fine gravel, mottled
o_ orange-brown and light gray-brown, moist, micaceous.

-- 170 0 10 0 )0 GP SANDY GRAVEL - Fine to coarse sand and fine to coarse gravel with

O · 0 somecobblesand somesilt, pale gray-brown to dark orange-brown,·
0 11 0 _ SP slightly moist·

' .' GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with

'-"i trace silt, orange-brown with some gray-brown mottling, moist, some
· _ mica·

- &80 --.v'.iv'.'.' 0 26 0 0 GP GRAVELLY SAND AND SANDY GRAVEL - Alternating lenses of fine to -

/J_/_/_/ coarse gravelly fine to coarse sand with trace silt and fine to coarse
· SP sandy fine to coarse gravel with cobbles, pale orange-brown to

/_/_ 0 28 0 ' - orange-brown with some pale gray-brown mottling, slightly moist to

.'. moist, micaceous.

.' · SAND - Fine to coarse sand with some fine gravel and trace silt,///

- t90 ////¢_ 0 36_ 0 . .' .. orange-brown,moist,micaceous. _

SILTY SAND - Silt fine sand with trace medium sand and occasional"_-_qm.._' '1 SM pieces coarse sand, dark orange-brown, sgightly moist, very micaceous.

GRAVELLY SAND AND SANDY GRAVEL - Alternating lenses of fine to

-?.:'i'.?. ° eoarsegrave,yfinetoooarsesandwit traees,tandfinetocoarse1
.( trace green-gray mottling, slighty moist to moist, some mica.:-200 0 9 0



FOSTER WHEELER ENVIRONMENTAL CORPORATION

B-26 l

'_,,,,¢ PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic - .LOCATION AeroRoadnearSEcot.Bldg.79 SAMPLING METHOD ContinuousS-inchCore'gGrab

GEOLOGIST B.$. Randolph SURFACEELEVATION YlOI.BFeet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 205

DATE (start/finish) 3-25-97/3-27-97 DEPTH TO WATER (ft) 202.5

r-d
>_ OVA (ppm) _ o

Soil-Vapor Sample _ a c o E>_ Lithologic DescpEptionN 0 Cf)
z: No. -- u _ and Notes i
-_ WellCompletion Em _[ a m ___ _ -_ Cf)E1 U3 CD-- -r-_
(1) _ ro _ _J U3
CZ] _ CZ] (]3 DO

20O
._' S_P very moist from 198,5'to 202',

'._' GP Large granitic cobble at 202'.

'F Wet at 202.5'

Total Depth = 206'.
Water level at 202.5'.

-210

I
I

-220 I

-230 i

24O

i

I

' 25oi i

-260 I
q
4

_270

_280

-290

_300



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-27

'_.._' PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATION ParkinglotnorthofBldg.288 SAMPLING METHOD Continuous6-inchCore'S;Grab '

GEOLOGIST B.G.Randolph SURFACEELEVATION ]2]4.2 Feet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 2Y4
DATE (start/finish) 3-YS-g7/$-Y$-97 QEPTR TO WATER (ft) 2/0.9

Sample LithologicDescription
Soil-Vapor

WellCompletionNo. and Notes

_ ASPHALTpavement[4.5inchesthick}.

_/ GRAVELbasefor pavement.

SAND (FILL) - Fine to coarse sand with fine gravel 8nd trace silt,

mottled dark gray-brown and dark orange-brown, moist, micaceous.

f SAND- Fineto coarse sandwithsomesilt and fine gravel, dark

__0 orange-brown, slightly moist.

Smallgraniticboulderat12'.

F /// SAND AND SILTY SAND - Alternating thin lenses fine to coarse sandwith silt and fine gravel and silty fine to medium sand with some fine
i gravel, pieces coarse gravel, and small cobbies,occasional

......;.... orange-brown to dark orange-brown, slightly moist to moist, micaceous..... / ./.-

"' SAND - Fine to coarse sand with fine gravel and trace silt, occasional

pieces coarse gravel, orange-brown, slightly moist.

._/_ Occasional Cobbles and small boulders from 21.5' to 25'.

GRAVELLY SAND - Fine gravelly fine to coarse sand with occasional

pieces coarse gravel, gray-brown to orange-brown, slightly moist,

micaceous.
SILTY SAND - Si{tly fine to medium sand with trace coarse sand, dark

"_"""'_' G-4 orange-brown, moist, micaceous.
i<i}'JXyL

_ SAND AND SILTY SAND - Alternating thin lenses fine to medium sand

with silt and silty fine to medium sand, dark ornge-brown, moist,
micaceous.

SAND - Fine to medium sand with coarse sand and some silt,

orange-brown, moist, mEcaceous.

SAND AND SILTY SAND - Alternating thmnlenses fine to coarse sand
with some silt and silty fine to medium sand with some coarse sand,
occasional pieces fine gravel, dark orange- brown, moist.

SAND - Fine to coarse sand with silt and fine to coarse gravel, dark

orange-brown, moist, m_caceous.

!<!?i ?i<

._/ _/ -- GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with silt:

mottled dark orange-Drown, pale orange-brown, brownish-gray; slightly

moist to moist, mJcaceous.
SAND - Fine to coarse sand with fine to coarse gravel end some silt,

dark orange-brown, moist, micaceous.

_/ GRAVELLY SAND - Fine to coarse gravelly fine to coarse sand with

: G-5 some silt, mottled dark orange-brown and pale orange-brown, moist.

SAND - Fine to coarse sand with silt and fine to coarse gravel, dark

orange-brown, moist, micaceous.

_/ SAND - Alternating thin lenses fine to coarse sand with some silt and

fine to coarse gravelly sand with trace silt, mottled light to dark

_'/ orange-brown, with some light gray-brown, slightly moist to moist.
.'.-.-'. SAND - Fine to coarse sand Withsome fine gravel and trace silt, dark

brown,slightlymoist.
_, Small cobble at 85'.

_'_m,,,¢/ _/'/_/ ,// -- SILTY SAND - Silty fine sand with trace ctay, dark reddish-brown,
mottled with whitish specs, moist.

G-6

SAND - Fine to coarse sand with some silt and fine gravel,
·'.' .'. v-'.'.' orange-brown, slightly moist.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-27

',,_,._ PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic ,
LOCATION ParkinglotnorthofBldg.288 SAHPLTNG METHOD ContinuousB-inchCore_.Grab

GEOLOGIST B.G.Randolph SURFACE ELEVATION i2/4.2 Fee_
DRILLING CO Boar_Longyear TOTAL DEPTH (ft) 214
DATE (start/finish) 3-J5-g7/3-i$-g7 DEPTH TO WATER (ft) 2J0.9

_ OVA(ppm)_ o
>

Soil-Vapor Sample _ >_ LlthologicDescription
No. E _ ® _=zz andNotes

a Well Completion 03mm_z _ _ _ _
a) _ au_ _ 03
E] o_ [303al

- 100 .....,....-
· ' Occasional cobDles from 98' to 106 5'.

i o's5o ..
-- Ii.O! 0 56 0 '. Fine to coarse sand with fine to coarse gravel and trace silt.

· Occasional small cobbles from 112' to 128'.

0 57 0 '.

f20 ...... '-'. ' i _)9[ Graniticboulderat 119'.-- .%,...,.-.,,-,. , - _

· Thin lens silty fine to mediumsand with some coarse sand at 121.5'.

- _/J_/ G-7 x100 - - -

/ ''

-- J-30 __/ ' 0 59 0 '..' Thin lens silty fine to mediumsand at 130'.

'. ' Large granitic cobble at 132'.
- 0 25 0 Large granitic cobble at 134.5'.

-.' Large cobble at 138'.

F- , ..!
E-140 :'.'..'..r..'..'.'. I 14 -

_ ' ' I Small granitic boulder at 142'.

J

· Thin lens gravelly sand at 145.5'.

· ' SP GRAVELLY SAND- Fine to coarse gravelly fine to coarse sand with150
· ( numerous small cobbles and trace silt, mottled light gray-brown andorange-brown, slightly moist, micaceous.

0 23 0 SM SILTY SAND -Silty fine sand with somemediumsand, dark

_-_ orange-brown, slightly moist, micaceous.
· . SAND - Fine to coarse sand with fine to coarse gravel and trace silt,

- ', .%- m
J.60 -':.".[- .:. 0 52l 0 ' dark orange-brown, slightly moist, micaceous.

- --.

__ Small cobbie at 164'.

- 57_- ..'
· ' Dark orange-brown to reddish brown and moist at 168'.

-170 0 5O0 ..'.

__ I'1 SILT - Fine sandysilt, dark orange-brownto dark reddish-brown,

· _ moist, micaceous.

0 30 0 " "" _ SAND - Fine to medium sand with somecoarse sand and occasional
· (SP pieces fine gravel, orange-brown, slightly moist, micaceous tolT4.5'.

.. . O _ GRAVELLYSANDANDSANDYGRAVEL- Alternatinglensescoarse
-- i80 .']-:.":) 0 33 0 ( gravelly fine to coarse sand with trace silt and fine to coarse sandy

_""_f SP fine to coarse gravel with small cobbles, orange-brown and dark
· . ' orange-brown, slightly moist to moist, trace mica.

/_/_ 0 30 0 .' SAND - Fine to medium sand with fine to coarse gravel and some silt,

.' light to dark orange-brown with some pale green-gray and light gray
· .. mottling, slightly moist to moist.

-- J.g0 _'/_/ G-8 _ 100 0 25 0 . - Occasional small cobbles from 182' to187.5'.

_, i_////////_/_ ', Finetocoarsesandwithfinetocoarseg_evelandsomesilt, dark

· - · orange-brown, slightly moist to moist, micaeeous.

0 32 0 ' ' Large granitic cobble at 192.5'. Gravelly sand lens from 192.5' to 193.5'.

· .'. Smatl cobbles at lg4.5'.

-- 200 0 25 0 Numerous pieces coarse gravel from 197 to 199'.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-27

PROJECT Jet PropulsionLaboratory DRTLLZN6 METHOD Sonic
LOCATZON Par'kinglotnorthofBldg.288 SAMPLZNG METHOD Continuous6-inchCore'&Stab

GEOLOGTST B.G. Randolph SURFACEELEVATZON !2.¢4.2Feet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 2]4
DATE (start/finish) 3-Y5-$7/3-15-$7 DEPTH TO WATER (ft) 2Y0.$

,_ >' OVA(ppm)_ o

Soil-Vapor' Sample _! _ oC__E
NO _ > _ _ co_ Lithologic Descniption

WellCompletion · _ _ ___ _ andNotes
[% [_ CF LZ 4J co-- CD

0ccaslon81 small cobbles trom 199' to 207'.

'025 0
I i ""

-21 ' - - - .
· .' Thin lens gravelly sand at 210.5'.

Snlall granitic boulder at 212', wet. Core saturated at 212'.

i Total Depth =214'.
Groundwater at 2lO.g'.

-220

-230

--2401 !

I
i

-250i

I ,

- 260
I
I

-270

-280

!
i -

-290 !

-soo I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-28

',_ PROJECT Jet Propu]sJon Laboratory DRILLING METHOD SonJo
LOCATION SICcot, Bldg. ]B SAMPLING METHOD Continuous 5-lnch Core'_,Grab

GEOLOGIST B.G. Randolph SURFACE ELEVATION _¢176.7 Feet

DRILLING CO Boart Longyear TOTAL DEPTH (ft) ]7g

DATE (start/finisln) 3-1]-97/3-]3-g7 DEPTH TO WATER (ft) 171.5
i

>' OVA(ppm)>_ _n
EQ 6_ C_

_- Soil-Vapop Sample _ o _ _ o3>' Lithologic BescniptionNo _ _ andNotes
Well Completion _ _ -_ _ oo

/_/ -- ASPHALT pavement (3 inches thick). -

--0 _ ' _' _ GRAVELbase for pavement.

".' ' SP SAND - Fine to coarse sand with fine gravel and occasional pieces

- 13-

. coarse gravel, trace silt, light gray-crown, slightly moist.

-lO - 0 - .. -
· Occasional thin lenses silty mediumsand, dark orange-brown, moist from

· '.' 10.5' to 12'.

15 52 0 '. Light orange-brown, less silty.
I . · . Fine to mediumsand with some coarse sand, occasional pieces fine

· gravel, light orange-brown, slightly moist at 13.5'.

--20 .'.v':i'..'..'.'.........v - - ' Dark orange-brown at 15'.

· Lens of silty fine to mediumsand with trace coarse gravel from 12.5' to

_/ 7 30 0 '. _3.5'.
· .. Fine to medium sand with somecoarse sand and trace fine gravel,

L _ . orange-brown,slightlymoist.30 r_:f SM Occasionalpiecescoarsegravelandtracesilt.

\,_' i. SILTY SAND - Silty fine to mediumsand, dark orange-brown to gray-' brown, moist, micaoeous.
0 53 0 . Silty fine to medium sand with trace coarse sand and occasional pieces

fine gravel, orange-brown.

-40 G-1 x 100_ - -

,..].. ,,] r .'..! '--.Js'<_SM SILTY SAND AND SANDYSILT - Alternating thin lenses of silty fine

-- sand with some medium sand and fine sandy silt with trace mediumsand,

F ..v .,y ::.. 2 66 0 dark orange-brown, moist to very moist, micaceous.

_////_/ SAND - Fine to coarse sand with tine to coarse gravel with trace silt,
,'.O. L light orange-brown, slightly moist, micaceous.

50 0 67 0 _ -1 GRAVELLYSAND - Gravelly fine to coarse sand with occasional smallcobbles, mottled light orange-brown and light gray-brown, slightly

0..,_. moist·SP Large cobble at 48'.

· Small granodiorite boulder at 51'.
..

--60 0 51 0 ' SAND-Fine to coarse sandwithtine gravelandoccasionalpieces

coarse gravel, orange-brown, slightly moist, micaceous.
·.'.-"r.".".', 0 - 0

_ , 'j'

..' Occasional pieces fine gravel.

0 16 0 . - Fine to coarse gravel from 73' to 74'.

.. With fine to coarse gravel.

--80 :?:].'r?:':':_: 0 42 0 -is-co GP GRAVELLYSAND - Fine to coarse gravelly fine to coarse sand with

·//_//_/: ©(oecasionalsmallcobbles, orange-brown, slightlymoist, micaceous.

_/_ O.' SAND - Mediumto coarse sand with some fine sand and occasional

0 42 0 · . SP pieces fine gravel, orange-brown, slightly moist, trace mica.
· Occasional thin lenses tine to coarse gravel and sand from 86.5' to

'_-_w¢ Occasionalpiecescoarsegravelfrom92.5'to 95'.

0 27 0 "' Thin lens fine sand and silt at 95.5'.

,_///_///,// Occasional smallcobbies from gT' to g9'.

-- 100 "//" Y// 0 47 0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-28

i PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic .
LOCATION SWcor.B]dg.i8 SAMPLING METHOD Continuous6-inchCore'g.arab

GEOLOGIST B.$. fiando]ph SURFACEELEVATION YYZG.7 Feet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 179

DATE (start/finish) 3-11-97/3-]3-g7 DEPTH TO WATER (ft) Y7Y.5

iOVA(ppm)

Sci1-Vapop Sample L_thologic Descp_ptzen
No. andNotes

Well Completion

_./. Thin lens of silty fine sand at 102.5'. 4

".]";i'.".'] Alternating thin lenses gravelly sand with small cobbles and fine to

_/_/ coarse sand with fine gravel from 103.5'to _05'.

G-2 Fine to coarse sand With some silt and fine gravel, dark orange-brown,
moist to very moist, micaceous.

SILTY SAND - Silty fine to medium sand with some coarse sand andoccasional pieces of fine to coarse gravel, dark orange-brown, moist to
".'."'i'-".".'. very moist, micaceous.

_/_/ SAND AND SILTY SAND - Alternating thin lenses of fine to medium sand
_ with coarse sand, some silt and fine gravel, and silty fine to medium sand
_ with trace coarse sand and fine gravel; orange-brown to dark

_/_/ orange-brown, moist to very moist, occasional pieces coarse gravel,
_ micaceous.

_/_/ SAND - Fine to medium sand with some coarse sand and trace silt, light_/_///** orange-brown, slightly moist, mioaceous.

k / ///_/.///_//_/ SILTYSAND- Silty fine sand, darkorange-brown, slightlymoist,

_/_/ micaceous. -GRAVELLY SAND - Fine to coarse gravetly fine to coarse sand with
-'.'-'.i'.'-'.' cobbles and trace silt, mottled light grey and orange-brown, slightly

moist.

_/_/_ from 14f to 147'.
Numerous cobbles

__ Numerous cobbles from 150.5' to i53'.

Graniticboulderat 153'.SAND - Fine to coarse sand with fine gravel and occasional pieces
coarse gravel, orange-brown to dark orange-brown, slightly moist to
moist, micaceous.

"]]]]'!']]':']] Thick lens of gravelly sand from 159' to I60.5'. -

Lens of gravelly sand, mottled pate gray-brown and light orange- brown-

from 162' to 163'. -

Fine to medium sand with some coarse sand, occasional pieces fine
gravel and trace silt, dark orange-brown, moist to very moist,

G-3 micaceous.

Thin lens of sandy silt with some fine gravel, wet at 175.5'.

-- Fine sand from 177' to 178', saturated.

Total Depth =t79'.
Groundwater at _715'.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-29

'_,_,' PROJECT Jet Propu]sionLaboratory DRILLING METHOD Sonic
LOCATION DischargePoYn_No.2 SAMPLING METHOD Cont.6" Cone/ Graband2.5"sptt-spn,

GEOLOGIST B.$. fiandolph SURFACEELEVATION YO86.B Feet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 83

DATE (start/finish) 4-11-97/4-12-97 DEPTH TO WATER (ft) 81.7

S _' OVA(ppm)_ oO o -_
> LzthoIogic Descpipt ion

SoiL-Vapor SampLe '_ °> ; a o 03We_CompLetion · -_ andNotes

_ aooa _i

0

__ ' . ' ·_ ¢qJ _G_ REINFORCEDCONDRETEapr°n (6'nchesth'ck)'

[_i GP GRAVEL base for pavement·

_ VPS%-148 Il00 _ _ . . . SAND (FILL) - Fine to coarse sand with some fine gravel, brown,
' c slightly moist· Dark gray-brown to dark gray from 4' tc 4.5'.

VPSS-149 _ [00 O C 0 GP GRAVELLY SANG Fine to coarse gravelly fine to coarse sand withcobbles and trace silt, light orange-brown, slightty moist.

__ _///j_/ - L 0 -' /_. i S P SAND - Fine to coarse sand with fine to coarse gravel of trace_ :10 VPSS-150_,100 0 4 0 silt, brown to orange-brown, slightly moist, micaceous.

I SANDYGRAVEL- Fine to coarse sand and fine to coarse gravel with' O i GP small cobbles, light orange-brown, to orange brown, slightly moist.VPSS-151 _1100 0 i 5 0

i .' ' _SP Smaltboulder at 125'.
' ' j SAND - Fine to coarse sand with fine to coarse gravel, smell cobbles

%20 VPSS-152:_ 100 0 i 14 0 ', and trace silt, orange-brown, slightly moist to moist, micaceous. _
VPSS-153 100 I

: .7.'_:.'.":.
i ...ii

o 7 o

__ "'_LJ:'_'_' _ S'LTY SANG - S"tY rifle sand with s°me medium sand and trace c°ar se

__ sand, dark orange-brown, moist, very micaceous.

-- 30 VPSS-154 _ 100 0 5 0 . SP SAND - Fine sand with some mediumsand and silt, orange-brown, moist, -

ik._mm,,,¢ ' ' - · micaceous.
j Fine to coarse sand with some fine to coarse gravel and occasional

'.':".'::".'::' 0 ' 37 i 0 · . smallcobbies, orange-brown, moist·

. Lens of fine sand with some medium sand from 36' to 37'.

--40 _ 0 15 0 .... Some gray-brown mottling from 37.5' to 40'.

' Fineto coarse sandwith somefine gravel·

· _ Numerous small cobbles from 43' to 45'.

,_ 0 19 0 · i Lar_e cobble/small boulder at 45'.i- 50 VPSS-156 _ I ' ' ! Small granitic boulder at 47'.

- 5-4 -

_.,_/ · ' i Numerous cobbles and small boulders from 51' to 56'.
o 19 o '. ,

- - Occasionalsmallcobbiesfrom57.5' to 60'.

_-60 .::_E:_ VPSS-157 _,00 0 24 0 ...'iG_p Boulder at6L5'._,__

GRAVELLYSAND- Finetocoarse gravelly fine to coarsesandwith

__ ) small cobbles: mottled pale orange-brown, light gray-brown, and

' 0 17 0 ,'. © orange-brown:slightlymoist to moist, trace mica.

_ Numeroussmallcobblesfrom65' to 72'·_-70 VPSS-158_100 - 27 - 0

i _ - 27 - ") SP' SAND-Finet°c°arse sandwiths°me finegravelandtracesilt'

- 29 - - orange-brown to dark orange-brown, moist, micaceous.

....?....].......]. · Numerous small cobbles; granitic bodder from 74·5' to 77.5'.I
' 80 '_ VPSS-159 : 100 Lens of fine to medium sand with some silt at 78', dark orange-brown,0 66 0 . very moist.

· Alternating thin lenses of fine sand, fine sand with silt, fine to medium
sand with some coarse sand and trace fine gravel from 79.5' to 83'.

Wetat82'.
Total Depth =83'.

--90 Groundwater at 81.7'. _

%_....¢

1
- lO01 ___



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-30

"%..._ PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATTON WastePit Areario. 4 SA_4PLINGMETHOD Cont.6" Core/ Graban'cl.2.5"splt-spn.
GEOLOGIST B,G. Randolph SURFACEELEVATION I058.9 Feet
DRILLING CO BoartLongyear TOTAL DEPTH (ft) 72
DATE (stant/iinish) 4-f-97/4-2-97 DEPTH TO WATER (ft) 68.9

r_
>- OVA(ppm) >- oQ

_- Soil-Vapop Sample _ o _ _ o9>' Lithologic Descr'iption
-_ WellCompiet_on ' _ andNotes

c3 _ rn co _

i _ _ Gravelbasefor
- VPSS-130 100 0 134 0 . SP SAND IFZLL/ - Fine to coarse sand with some fine gravel, dark gray

__ ' and gray-brown, damp. Very dark gray to black at 2.5'. soil appears

L - to be burned.
, l 0 i VPSS-131 _ I00 0 21 0 ' . SP Trash in soil from 3' to approx· 4.5', pieces of wire, steel cable with· . clevis pin, pieces of concrete with wire mesh, pieces fo fine wire and

"" c OF' ashes·- VPSS-132 100 0 22 0 O. Fine to coarse sand with some fine to coarse gravel and some cobbles: _
.'[.?'.' · . SP dark gray to dark gray-brown; slightlymoist·

_ _;_ SAND-Finetocoarsesandwithsome fine tocoarsegravelwithsome
--20 VPSS-133 100 0 43 0 '. cobbles, orange-brown, slighlt¥ moist, trace mica.

cobbles, light gray-brown to gray brown, slightly moist, large coDDles

0 4 0 from 13.5'to 14.5'.
· . SAND - Fine to caorse sand with fine to coarse gravel, cobbles and

' trace silt, gray-brown, moist.

--30 '}:""':"-'[': VPSS-t34 _ 00 0 24 0 [. Boulder at 17.5'.
:ki,,_.,.¢ _/_ _2./_ . .' Orange-brown at 22.5'.

- 0 T 0 .' Fine to coarse sand, mottled orange-brown and gray-brown, moist.
· . · Fine to medium sand with some silt, very micaceous from 36,5' to 38'.

Lq0 I '}:[['i'::['.': VPSS-135 _ 100 0 16 0 '.. Gravelly sand with cobbles from 38' to 39.5'.

_/ '. . _- GRAVELLYSANDAND SANDY GRAVEL- Alternating thin lenses fine

gravelly fine to coarse sand with some coarse gravel and fine to coarse
0 32 0 _ sandy fine to coarse gravel with small cobbles, light orange-brown to

orange-bro_n, slightly moist to moist, some m_ca.

SP SAND - Fine to mediumsand with some fine gravel and occasional
--50 .-[.:.:_.-!:.:'...[.:. VPSS-136 100 0 24 0 ".'. )ieces coarse gravel and cobbles, orange-brown, slightly moist, -

_/_/_/ ..' micaceous.

·
· . Fine to coarse sand with fine to coarse gravel and cobbies and smelt ]

0 0 0 ' boulders from 49·5' to 62'.

".' Thin layer dessicated silty fine sand, partially cemented, damp at 59.5'. -

--60 VPSS-137 _ 100 - .'. Lens fine sand with silt, dark orange-brown, moist from 62.5' to 63.5'. -

· · Fine to medium sand, light orange-brown to orange-brown from 63.5' to
·}/.".'i'.-'.'}:. 0 40i 0 ' 65.5'.

.:.[..:.:.[..:.:.[. 'F_..-_ SAND WITH SILT - Fine sand with silt and some mediumsand and

_ occasional pieces coarse sand, dark orange-brown, moist to very moist,-70 , VPSS-138 100 0 27 0 _-. SP micaceous.
SAND - Fine to mediumsand wiht some silty and coarse sand;
occasional pieces fine gravel, dark orange-brown, moist to very moist,
micaceous.

Saturated at 70.5'.

Total Depth :72'.
--80 Groundwaterat 68.9'.

-90

L IO0



FOSTER WHEELER ENVIRONMENTAL CORPORATION
[3-31

PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic ,
LOCATION WastePitAreaNo.5 SAMPLING METHOD Cont.6-inchcore/2.S-inchsplt-spn.

GEOLOGIST B,$./_andoiph SURFACEELEVATION JOB3.YFeet

DRILLING CO BoartLongyear TOTAL DEPTH (ft) 73

DATE (stapt/finish) 4-8-97/4-9-97 DEPTH TO WATER (ft) 70.9

o_ _ OVA(ppm) _>' z]°(1]

_- Soil-Vapor Sample _ > i o E_ _ Lithologic Descp/ption
_c No m © I_ o co. _: and Notes
-_ Nell CompletLon mE_ _- -_i =
ch 00 -_ ED
a_ _ rom_ J O3
ED _ r_ o3 r'n ZD

--0 !_,F////_//,_-- · _SPASPHALT pavement [3-inches thick) -' ' SAND [Fill] - Fine to coarse sand with fine to coarse gravel, mottled

· . gray-brown and orange-brown, slightly moist.

- i VPSS-139 Z 100 32 16 0 '.. Fine to coarse sand with fine gravel and occasional pieces coarse -..

· . . SP gravel, trace silt, gray-brown to orange-brown, slightly moist.

--lO __ VPSS-]40 Zl00 0 27 0 ' ' SAND-Finet°c°arse sandwithfine graveland°ccasi°nalpieces --

· .'.. coarse gravel, trace silt, orange-brown, slightly moist.

F ' ... Numerouscobbles7' to 19'.

' VPSS-141Z100 I 28 0 .'.
.' . Boulder at 17'.

-PO -'.v'..iv'..'.'.!........viVPSS-142_ 100 123 0 .,

/_/_/ ..J_o-'o GRAVELLY SAND - Fine to coarse gravel fine to coarse sand with trace
G PP silt, light oragne-brown, slightly moist.

__ 1 126 0 SP SAND - Fine to coarse sand with some fine gravel and occasional -

· pieces course gravel, and small Cobbles, trace silt; dark orange-brown,
moist, micaeeous.

-- 30 VPSS-143 100 1 36 0 _ S_P SAND WITH SILTdark-Fine sand with moistSiltandtooccasionalmoist,pieCeSmicaceous.mediumand-
_/ . . _ coarse sand, orange-brown, very very

·'.'.'.i'.'.'.' 1 45 0 · . ' SP SAND - Fine to coarse sand with fine to coarse gravel, some small'...:.-.... cobbles and trace silt; mottled gray-brown and dark orange-brown,

- 40 VPSS-144 _ 100 0 38 0 · . . Thin lenses silty fine sand at 36' and 40'.

.')_."-'!?'.'i']' 0 52 0 i(il SILTY SAND- Silty fine sand with some medium sand, dark orange

_/"2_ SM brown, moist, very micaceous._/ SP SAND - Fine sand with trace medium sand and trace silt, dark

-50 VPSS-145 _ 100 0 35 0 ' . · orange-brown, moist, very micaceous.

.' · , Alternating lenses fine sand with some silt and fine to coarse sand with
' .'):,":;,':."-'):- - 35 _ - · fine gravel and occasional pieces coarse gravel, light orange-brown to -

_"2_ -. orange-brown, slightly moist to moist from 52.5' to 61.5'.

-60 VPSS-146_ 100 - 36 - .
· Fine sand with some medium sand and trace coarse sand and silt,

· ' ' occasional pieces fine to coarse gravel, moist, micaceous.

:']':':i.']')[:):' 0 46 0 '. Fine to coarse sand with occasional pieces fine to coarse gravel and

- . . trace silt, oran_e-brown, moist, micaceous.

-70 VPSS-i47 i00 - 26 - ..
' · Thin lens fine sand with some medium sand and silt at 71.5', wet.

Total Depth =73'.
Groundwater at 70.9'·

-80

-90

%,,,_

- 100



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-32

i PROJECT Jet Propulsion Laboratory DRILLING METHOD Sonic
LOCATION SE cor. fransportationParkingLot SAMPLING METHOD Cbntinuous6-inchCoreg Gra_

GEOLOGZST $.6. fbndolph SURFACE ELEVATION l£L)6.S Feet

DRILLING CO Boar_ Longyear TOTAL DEPTH (ft) 2YO
DATE (stapt/f:nlsh 3-28-g8/3-29-98 DEPTH TO WATER (fl) 203.2

i

OVA (ppm) >, iNE_ oc-o

Soil-Vapor Sample "_n ? c_ _ _ L]thologic DescpiptZonNi O iO3No _ u ¢- andNotes
*J Well Completion ' _ _ .c _-- i03

i
-0 _ !

_////_'/_1 _vz/_._ GRAVELba_e for pa_e.ent

/ ' "" SP SAND [FILL) - Fine to coarse sand with occasional pieces fine grave,

dark brown with some gray-brown mottling, slighlty moist.

i"-' Occasional pieces coarse gravel from 2.5' to 6'.

_/ ''-10 0 I 0 ..

- 8 - '.
-20 _/_/_ 0 6 0 .

] ' . ·
I

i ".:.".'i:.".'.) - I ]3 _ . Fine to coarse sand with some silt and fine gravel, dark orange-brown. _
i

and dark gray-brown, very moist, micaceous.

_"_'-_' - 0 , 8 0 SM fine gravel, dark orange-brown, moist, m_caceous.

Some fine gravel from 34' to 36'.

-- 40 0 8 0 SM SILTY SAND- Silty fine to mediumsand with somecoarse sand and
":'"" "':"" occasional pieces fine gravel, dark orange-brown, moist, trace mica.

_/ SILTY SAND - Silty fine to medium with trace coarse sand, mottled dark
orange-brown and dark reddish brown, moist, micaceous.

- _//_/_/ 0 2 0 . SP Thin lens gravelly silty fine to medium sand at 43'.

· SAND - Fine to coarse sand with some silt and fine gravel, dark

--50 - 3 - '.. orange-brown, moist.
· Occasional small cobbies from 46' to 48.5'.

:'::""'-.-..-.'"':':"i 0 22 0 Fine to coarse sand with some fine gravel and trace silt, mottled light
·. orange-brown and orange-brown, slightly moist, micaceoous.

_/_ .... Gravelly fine to coarse sand from 56.5' to58.5'.
60 /_/-_/ . . ... _ _ . . . 0 2 0 '.'.

· Occasional pieces gravel from 61.5' to 65'.

- 16 _ . . Fine to medium sand with some coarse sand, orange-brown·

G-27 _ ' 1 occasional pieces fine gravel from 68' to 70'.

-70 :':':':_"_:':':':':'1 0 ll 0_'

__ SP GRAVELLY SAND AND SANDY GRAVEL - Alternating thin lenses of fine

?_/_ G'I5' t°c°arsegravellyfinet°c°arseSandwithtracesiltand finet°c°arsesandy fine to coarse gravel with trace silt and occasional small cobbles;
0 3 0 mottled light orange-brown, orange-brown, gray-brown; slightly moist,

).{ Some mica.

80 i 0 10 0 t. Numerous decomposed granitic and schistosed gravels and small cobbles-.
0 from 80' to 83'.

' - 5 - -.i Granitic boulder at 83'.· SP Lens silty fine sand with mud sand and some coarse sand at 85'·
: SAND - Fine to medium sand with coarse sand and occasional pieces

-- 90 -'.'.-'.r..','.' 0 20 0 fine gravel, orange-brown, slightly moist to moist.

_/_/ . Thin lens silty fine sand with some medium to coarse sand, dark
.' gray-brown.

i iS..___PGRAVELLY SAND AND SANDY GRAVEL - Fine to coarse gravelly fine to

:t00 I 0 2 0 ' GP coarse sand and fine to coarse sandy fine to coarse gravel, dark- orange-brown to gray-brown, slightly moist, trace mica. -



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-32

i¥,....¢ PROJECT Jet Propulsion Laboratory DRILLING METHOD Sonic'
'LOCATION SE cot. TransportationPaskingLoG SANPLZNG METHOD LbntJnuous6-tachC_Tre_ _ab

GEOLOGIST B.$. fiandoYph ',SURFACE ELEVATION i£05.6 Fee_

DRILLING CO Boast Longyear TOTAL DEPTH (ft) 210

DATE (start/finish) 3-28-98/3-29-98 DEPTH TO WATE,_ (ft) 203.2
[
E _-d

OVA(ppm) --_ o

b. Soil-Vapor Sample _ > _ _ >_ Litl_ologic Description
_z No. u _ __= o co and Notes

'_c_ Well Completion corno: m _ _ _ u)_jdP

-loo I -; ,
SAND - Fine to medium sand with coarse sand and some fine gravel,

_/_/ 0 5 0 "SP light orange-brown to brown, slightly moist. _

_x/_/_ / "_ SP GRAVELLY SAND AND SANDY GRAVEL - Fine to coarse gravelly fine to

-- 1 _.0 - '4 - I. _ G_ coarse sand and fine to coarse sandy fine to coarse gravel, light
gray-brown to light brown, slightly moist, trace mica· j

·.'..'._v'...'. 0 2 0 SP Occasional large cobbles from I10' to ll3'. _].....

_//J_/ SAND - Fine to medium sand with coarse sand some fine gravel, dark
Z_ brown to gray-brown, moist, some mica.

-120 0_6 0 '.

I_ _ _ coarse sand and fine to coarse sandy fine to coarse gravel: light aray,

SP green-gray, to brown: damp.0 16 0 Large cobbles from 121'to 122'.

· SAND - Fine to coarse sand with some silt, fine gravel and occasional

I pieces coarse gravel; orange-brown, slightly moist, micaceous. 1

-- _._0 /_/ - 3 - Thin lens silty fine sand at 122.5'. -_

:* _ Moistfrom127'to132'. J
·-.v'-iv'.... 0 23 0 Occasional pieces decomposed granite, schist, gneiss from 132' to 134'.

· "''"" .SP SAND WITH SILT - Fine to coarse sand with silt and some fine gravel,

_/_/ SM dark orange-browntogreen-brown, moist, micaceous.
-- 140 _////_/ 0 30 0 Large cobbles of decomposed granite and schist at 13g'.

Large pieces of highly decomposed granite and schist from 142' to 145'.

_//_/_ 0 3 0 SAND - Silty fine to medium sand with some coarse sand and

_/_/ some coarse gravel, dark green-brown to orange-brown, moist,

-15o ,--,-- o 1oo Ill SM SILTY· _ micaceous.

t _ SAND WITH SILT - Fine to coarse sand with silt and some fine gravel,
'.':'i."::']i"}:' - 9 - S_,_p/Pdark orange-brown, moist,micaceous.

@

_/_/_ SAND - Fine to coarse sand with some fine gravel, dark brown to

, _. orange-brown, moist, micaceous.

-- 160 ////_/ 0 0 0 > (_S..._PSILTY SAND-'- Silty fine to medium sand with trace coarse sand and fine-.
O GP gravel, dark orange-brown, moist, micaceous.

( SAND,GRAVELLYSANDANDSANDYGRAVEL- Interbedded thin layers- //"./¢/ 0 1 0 O of fine to coarse sand with trace silt, fine to coarse sand with fine to
coarse gravel, and fine to coarse sandy fine to coarse gravel with
occasional small cobbies; mottled pale yellow-brown, orange-brown,

i- t70 _ 0 0 0 '"3 GP light gray-brown; slightly moist to moist, micaceous.

_/ ( SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel: mottled

_. O.' 0 pale orange-brown, orange-brown, and light gray-brown; slightly moist.

0 1 0 , O (. Occasional thin lenses of fine to coarse sand from 174' to 178'.

°°o
- t80 :):.;..'.'.'... 0 48 0 O_

/.////./.

/////////_ _ '.O ( Lensfine toooarse sandwithtraoe finegraveJat 182.5'.

P//×//×_"/_,i G-29 x O37 0 %_J:Sp GRAVELLYSANDANBSANDYGRAVEL- AIternating thin Iensesof fine --
to coarse gravelly fine to coarse sand with trace silt and fine to coarse,

)'(_ gravel with cobbles; mottled pale yellow-brown, light to dark

-- _ 90 _ /×/ 0 2 0 O orange-brown, and light gray-brown; slightly moist to moist, trace mica..._

' /_ . ( Large cobble at 186.5' '__"*" -'. SP SAND - Fine to coarse sand with some fine gravel, yellow-brown to

.'.v:r."):.]y[-.]'..)-.. i 0 1 0 ' · orange-brown, moist, trace mica; occasional pieces coarse gravel and -__

_' "" "i : '.' cobbles from 193'to 198'..
-20O 0 7 0 ·. _

I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-32

k.,,.,_ PROJECT Jet PrepuYsmnLaboratory DRILLING METHOD b_?ni_? .
LOCATION SEcon.TransportationParkingLot SAMPLING METHOD Continuous5-Jnc,_Careg_rab
GEOLOGIST B.S.Randolph SURFACE ELEVATION iiO6.6Feet

.DRILLING CO BoartLangyear TOTAL DEPTH (ft) 210
DATE (start/finish) 3-28-g8/3-25-98 DEPTH TO NATER (ft) 203.2

>- OVA (ppm) >- o
E_ O} .0i_ u_ aJ'+- dj O

So].i-VapoP SampIe _. o> _ _o Go>' Lithologic DescPiption_c No. _-_ ® 8nd Notes_[Z

a Well Completion mm_c ? 2- _ %u__
0 _ _] Or}

' .' Fine to medium sand with some silt and trace coarse sand from 202.5' to '
· - 204'.

0 4 0 .'. ' very moist at 203'.

' very moist to wet 8t 205'.

- 2 l 0 0 32 0 ' Thin lens fine sandy silt, green-gray, and small cobble at 206.5'.

Core saturated at 208'.

Total Depth = 210'
water level at 203.2'.

-220

-230

_240

_250

260

-270

-280 :

-290

- i

-_300

m
m



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-33

'_ PROJECT Jet Propu]sionLaboratory DRILLING METHOD Sonic
LOCATION Westsideof trailersfi.ofBldg.79 SAMPLING METHOD Continuous6-inchCoreg..$rab

GEOLOGIST B.S.Randolph SURFACEELEVATION Y2Y4.0Feet

DRILLING CO Boar[Longyear TOTAL DEPTH (fl) 2J3
DATE (start/finish) 3-$0-95/3-3J-95 DEPTH TO WATER (it) 2J0.2

OVA(POm _ o
LO [19 C:_ JZ)

Soil-Vapor Sample _ > c o E,4 > LLthologic Description
r_

= No. _o ® _ ooo
Well Completion m [_ __ _ = _ andNotes

O 03 '_ 0rD _ _] 03Ii] o_ (::3 U3 lSD --

--0 :_= v. _ ASPHALTpavement(2.5inchesthick).

I '.' _[_// GRAVELbase for pavement

0 25 0 SP SAND- Fine to coarse sand with occasional pieces coarse gravel,

. . orange-brown, moist.

' · · Very moist at 8'.

- 10 0 18 0 . . Thin lens fine to medium sand with silty, dark orange-brown, micaceous
· - at10'.

- 42 - .. Fineto coarsesandwithsomesilt andverymoistfrom13.5'to 15'. _

.._ SP SAND WITH SILT - Fine to coarse sand with silt and fine gravel, dark_-_ orange-brown, very moist.

ri0 .:v :!:..-::. 0 32 0 ..Il s_ SILTY SAND - Silty fine to coarse sand with some fine gravel, dark --

!:;_/7"_/" 0 34 0 'Ii _ orange-brown, very moist to wet, micaceous. -

SP SAND AND SILTY SAND - Alternating thin lenses fine [o coarse sand ]

'. with trace silt and some fine gravel, silty fine to coarse sand with trace J[- '1 SM fine gravel; orange-brown and dark orange-brown, mottled 4

_/ _ __ orange-brown and dark orange-brown with gray-brown splotches, moist

! _ Gkltoverymoist· ._

-- 30 0 2910 _ SILTY SAND - Silty fine to mediumsand with some coarse sand and
k_-_m_¢,, SM trace fine gravel, dark orange-brown, moist.

SILTY GRAVEL- Silty fine gravel with fine to coarse sand, mottled dark

- _//_, 0 _4 0 ' orange-brown and yellow-brown, slightly moist to, racist.

SAND AND SILTY SAND - Alternating layers fine to coarse sand with
fine gravel and some silty, and silty fine to coarse sand with trace fine

--40 L'..:.'.'I:.i:'..:. 0 80 0 gravel; mottled light yellow-brown, dark orange-brown, and gray-brown;-

. . SP slightly moist to moist, micaceous.

· ' Fine to coarse gravel from 39' to 40.5'.

0 29 0 '" SAND WITH SILT - Fine to mediumsand with silt and somecoarse sand
'.- and fine gravel, dark orange-brown, moist.

--50 30 _ - ' . Occasional pieces coarse gravel from 4f to 47'.
·'_-¢' Sp No[tied dark orange-brown and gray-brown from 45' to 51'. q

 ob ,esat andag'
0 27 0 ..' SAND - Fine to coarse sand with some silt and fine gravel, mottled

· . gray-brown and orange-brown, moist.

--60 :.'7.' I:.':..:. 0 26 0 '. Occasional very thin lenses silty fine sand from 53.5' to 55.5'. t
_'E '_/ ..> .J_ Some coarse gravel at 56'. I

,0 17 0 ' ' O GP Frequent cobblesfrom60' to g4'. ]

' _/_/_/ . GRAVELLYSAND AND SANDYGRAVEL- Fine to coarse gravelly fine to -.' · coarse sand and fine to coarse sandy fine to coarse gravel, dark

-- 70 / 0 5 0 Dioritic/gabberoic boulder from 68.5' to 7f.

I
"l'(

O
_////,_, - 5 - ',

--80 l_/_ 0 11 0 "]_SP SANO-Finet°c°arse sand with s°me fine gravel' dark °range-br°wn''.. . sJJghtlymoist, mJcaceous.

·':.']i":':';':'.']' 0 40 0 '.' Occasional pieces fine to coarse gravel from 85·5' to 89'. -

· -. Mottled dark gray to green-brown.

-90 G-30 ;>< - 25 - ..'

0 f5 0 -.'.

1__-_00 o 12o ' 'I



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-33

k,_,,_ PROJECT Jet P£opulsJonLaboratory DRiLLiNG METHOD Sonic .
LOCATION Wes_sideof _raiJersN. ofBldg·79 SAMPLING METHOD Continuous6-inchCore_.erab

GEOLOGIST B.S. Randolph SURFACE ELEVATTON i2i4.0Feet

DRILLING CO Boapt Longyear TOTAL DEPTH (ft) 2J3

DATE (start/finish) 3-30-ge/3-3J-98 DEPTH TO HATER (ft) 2JO.2

>- OVA (ppm) _ ,

ScSI-Vapor' Sample _ _ Nc _O CO>' Lzthologzc Descriptionz No. _ _ e _: :: andNotesXell Completion m
(D _ cO _ J U3

--t00 J///'_'/-_/ ·. SP Highly decomposed cobbles of diorite/gabbro and schist from,Ol'to
· - 102'.

0 11 0 i' Occasional pieces fine to coarse gravel from 103' to 104.5'. -

· . Thin lens silty tine sand with some fine gravel at 04 5'

-I10 ¢/////_///,_, 01401' Numerouscobbles from106'to HO'.
· .'. Hoist at HI'.

0 15 0 · _'_ SfLTY SAND- Siltyfinesand withsome medium to coarse sand andtrace fine gravel, dark green-brown to orange-brown, moist,

i micaceous.

-'20 :_:_ 0 45 0 .'. SP ThjnlenssiitwithfinesandatU6''

· . . SAND WITH SILT - Fine to medium sand with silt and some coarse sand
_- and fine gravel, dark orange-brown, slightly moist, mmcaceous.

_- _ 0 $7 0 '. Thinlenssilty finesendat 123'.
i ' ' ' Fine to coarse sand with somesilt and fine to coarse gravel,

orange-brown, slightly moist to moist, some m_ca.

",,_fa_,¢ _ . Fine to coarse sand with silt and some fine gravel from 129' to 131.5'.
- 23 - '-

occasional small cobbles from 136' to 138.5'.

F .t40 .... I 0 14 0 ' Occasional smallcobbles from 141.5'to 145'.: .v: [.....:
· ''" ''' i

_/ G-31 _ '. '.
_- _/// 0 14 0 ' '. Fine. to coarse sand with some fine gravel, trace silty, and occasional

L _ , . p_ecescoarsegravelfromi45' to 16L5'.

- 150 - 13 _ . . Smallcobble at 148.5'.
..' Smallcobbleat 151.5'.

- _ 0 18,0 .
'- . Large cobbie at 156'.

-- 160 -.'.-r-..' 0 160 0 Thin lens fine to coarse sand with silt, dark orange-brown at 157.5'.

·· .. Nettled light orange-brown and orange-brown from 160' to 163.5'.

__ Fine to coarse sand with some fine to coarse gravel and trace silt.

- 0 13 0 ' · '1 Large cobbie at 165'.

-- 170 0 23 0 . - . Smallcobbleat169.5'.

·
· _:

SP GRAVELLY SANE} AND SANDY GRAVEL - Alternating thin lenses fine to

- 0 7 0 ) _ _-_ coarse gravelly fine to coarse sand and fine to coarse sandy fine tocoarse gravel with occasional small cobbles, light orange-brown to
· © orange-brown, slightly moist to moist, some mica.

"_' _ Thin lens silty fine to coarse sand, dark orange-brown at 177'.

-- 180 ']_:['i'::'.']_: 0 19 0 _ Large cobbles at 17g'.f' SP
- - SAND - Fine to coarse sand With some silt and some fine gravel, dark

__/ 0 11 0 .. orange-brown, slightly moist, micaceous.

. . Smallcobblesat 182.5'.Large cobbles at 185.5'

- :_90 0 I 0 " Large cobbles afl90'.

0 10 0 '.

J

_20C :.-.'.;..'.'.- 0 11 0".



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-33

PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic

LOCATION Westsideof trailersN.ofBldg.79 SAMPLING METHOD Continuous6-inchCore¢ Grab '

GEOLOGIST B.G.Randolph SURFACE ELEVATION Y2Y4.O Feet

DRILLING CO Boar_Longyear TOTAL DEPTH (ft) £]3
BATE (stapt/fznish) 3-3O-gB/3-$J-$£ DEPTH TO _ATER (ft) 2Y0.2

% _ OVA(ppm)_ o
LO J E_ _0

> >- Lithologic Descr'iptzon_- Soil-Vapon Sample ac _ o EI_ _ _
NO. _ o o® _' _ andNotes

I i
-200 '"' ..... I· :.' ..'.' ..'. SP Occasional pieces fine to coarse gravel from 201'to 203'.

'"'":'"'":'"" ji 0 5 0 " Large cobbles at 205'.

_ . · Occasional pieces fine to coarse gravel from 206' to 208'.

21© - 6 - Coresaturatedbelow210'.

: Thinlens silty fine sandat 211.5'.

- _20 Total Depth = 213.

j Water level at 210.2'.

: Ji

24o !

I250

I270

280

290
h3oo



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-34

_ PROJECT Jet Propulsion Laboratory DRILLING METHOD Sonic

LOCATTON Parking area in front of B]dg. 122 SAMPLTNG NETHOD Continuous 6-inch Core 'g. Stab

GEOLOGTST B.$, Randolph SURFACE ELEVATTON 1164.3 Feet

DRTLLTNG CO Boart Longyear TOTAL DEPTH (ft) J35

OATE (start/finish) 4-7-g$/4-eg8 BEPTH TO WATER (ft) ]29

r_

_ OVA(ppm)>- ocD sD

Soil-Vapor Sample _-_ O NO(/}r-4 _ L_thologic Description
z: NO. _ u ®

Well Completion , m_: s__ -_ _ _ co end No_es

L°j_ E3 03 _3

a3
Q J 03

II

-0 I , ,
i

I, _ '_J '_. _ ASPHALT pavement (2·5 inches thick)· -

0 t 0 . . SP GRAVELbase for pavementSAND - Fine to coarse sand With some fine gravel and trace silt, dark
. brown, slightly moist, micaceous,

i-I0 O 14 O

j SANDY GRAVEL- Fine to coarse gravelly fine to ._
0 il0 0 _-1j: SP coarse sand and tine to coarse sandy fine to coarse gravel,orange-brown, moist, micaoeous.

S__PSAND WITH SILT - Fine to coarse sand with silt and some fine gravel, '_

-20 ;-::'L". :':'.-'.':' 0 7 0 _ . _ dark orange-brown, moist·

'.. - i Sp SANE)- Fine to coarse sand With fine gravel and somesilt and

: .. occasional cobbles, light orange-brown, slightly moist, micaceous.
- 10 -

' SM SILTY SAND - Silty fine to coarse sand with somefine gravel, dark
. orange-brown to green-brown, very moist, micaceous.

-30 t 0 7 O

' SAND - Fine to coarse sand with some fine gravel, dark orange-brown _

..... 0 40 0 ' .].i _'_- to light gray-brown, slightly moist, with trace mica.

' I Occasionalsmallandlargecobbles35.5'to 40'.

- 40 i 0 6 0 '" .'l.1 Large cobble at 39'.

y//_ '.'-I

_ . .' Granitic boulder at 44'.

i - 19 _--": _ GRAVELLY SANDAND SANDYGRAVEL- Fine to coarse gravelly fine to
· )(GP coarse sand and fine to coarse sandy fine to coarse gravel, dark brown-

-50 :./_ :.'[" :.': 0 17 0 (D to orange-brown, slightly moist, trace mica.
G-34 _ ")'.( Large cobble at 48'.

· O Large cobbie at 52'.

0.20 0 . ) _ Lens silty fine to mediumsand at 55'.O Thin lens silty fine sand at 57'.

- 60 0 3 0 SP SANG - fine to coarse sand with fine gravel and trace silt, mottled
· , orange-brown and light gray-brown, slightly moist to moist·

-.
'"' ' "' '" 0 81 0 . . Occasional pieces coarse gravel from 60' to 65'·

_l . Slightlymoistat 66.5'.

i

- 70 0 5 0 ' Smallcobbieat68'.

; Small cobbles from 72' to 74'·

I_ 0 6 0 · Thinlenssilty fine to mediumsandat 74.5'.

' -. Coarse gravel from 76' to 7g'.

-_0 (' '.': 0 9 0 . ' . Fine to mediumsand with some coarse sand from 79' to 81'.

_/'l m i23 '. i Fine to coarse sand with some fine gravel from 81.5' to 86'.

0 0 ''

. Fine to coarse sand with fine gravel and some coarse gravel, slightly
· . moist·

-90 0 10 0 ' Gravelly from ag'to 91.5'.

_'_' _///'_, i' Fine to mediumsand with coarse sand and-trace fine gravel.
. Fine to coarse sand with fine gravel and trace silt, dark orange-brown, -

:B ..... 0 35 0 moist.
· . . Fine to coarse sand with some fine gra,Jel, orange-brown, slightly moist·

I-iOO o _6io
I \qk_



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-34

PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATION Parkingareain frontof8]dg.i22 SAMPLING METHOD Continuous6-inchCore'_.Grab

GEOLOGIST £.& Randolph SURFACEELEVATTON H$4.3Feet

DRILLING CO BoartLongyear TOTAL DEPTH (fL) Y35

DATE (start/finish) 4-7-28/4-8-98 DEPTH TO WATER (ft) 129

i _ !OVA(ppm)_ oJZ)

_ ! Soil-Vapor Sample >_ o E_- LithologicDescription

J Nell Completion No. o o 03
_c andNotes

03 _z _ u3-t-I C..)

C3 _ -- _

k !

-log
I SM SILTY SAND - Silty fine sand with some medium sand and trace coarse -

sand and fine gravel, dark orange-Drown, slightly moist to moist,

j micaceous.
: , 0 20 0 Thin lens fine to coarse sand with fine gravel and trace silt at 103'.

0 '"]" '](''''':m ---'-_":" __SP SAND - Fine to medium sand with some coarse sand and trace fine -t- 1I '.'.":'..".".'._ G_35 _ 0 99 0 . S_Pgravel,orange-brown, slightly moist.

with silt and some coarse sand and silty nne to medium sand with trace i

- 0 12 0 . coarse sand, dark orange-brown, slightly moist to moist, micaceous.
· , . Occasional piecse fine gravel from 108' to 112'. -

.;:.!:]]:.;!:.!;!...:1Z -J'< SP SAND- Fine to coarse sand with trace silt and occasional pieces fine120 '!] 0 19 0 gravel, orange-brown to dark orange-brown, slightly moist, micaceous. -
m

_l SM SILTY SAND - Silty fine to medium sand with some coarse sand, dark

orange-0rown, moist, mfcaceous.

0 15 0 . . Stop GRAVELLY SAND AND SANDY GRAVEL - Alternating thin layers fine to -
GP coarse gravelly fine to coarse sand and fine to coarse sandy fine to

O coarse gravel, light orange-brown to orange-brown, slightly moist to

-- __30 - 15 _ '. moist, micaceous.
"" oGp SANDY GRAVEL- Fine to coarse sandy fine to coarse gravel with some

\x_._,,' '.0 ( occasional cobbles, slightly moist to moist; mottled light orange-brown,
0 ¼ light gray-brown, and orange-brown, small and large cobbles from 131.5'

to 135'.

Free water iq core barrel; bottom of borehole filling with water.

J_40 Encounter perched groundwater at approximatelyl2g'. Water level
stabilized at 127.3' below ground surface.

Total Depth = 135.
- Waterlevelat 127.3'.

- t50

I

-160

-_70

- 180

- 190

-200



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-35

L_,_, PROJECT Jet Propu]sionLaboratory DRILLING METHOD SonJo ,
LOCATION Parkinglot,Bldg.296SWcdr. SAMPLING METHOD Continuous6-inchCore¢ 5hob

GEOLOGIST B.S, Rando_loh SURFACEELEVATION IiB$.2 Feet
DRILLING C0 Boar_Longyear TOTAL DEPTH (ft) Y52.5
DATE (start/finish) 4-i3-98/4-14-98 DEPTH TO WATER (ft) 151.B

Soil-Vapop Sample LithologicDescpiption
No. and Notes

Well Completzon

ASPHALTpavement(2.5inchesthick).
GRAVEL base for pavement

· SAND (FILL) - Fine to coarse send with some fine gravel and trace
coarse gravel, gray-brown to dark gray-brown, slighlty moist to moist·

SAND - Fine to coarse sand with some fine gravel and trace silt,
orange-brown, slightly moist to moist.

Occasional pieces coarse gravel from 6' to ID',

Fine to coarse sand with some silt from 9.5' to 12'.

Thin lens fine to coarse sand with some silt at 16.5'.

· .'.'. SILTY SAND - Silty fine to medium sand with some coarse sand and
'"'":' <.'"' occasional pieces fine gravel, orange-brown, moist.

__ SANB- Fine to coarse sand with some silt and occasional pieces tine

gravel, dark orange-brown, moist.

_/ SILTY SAND - Silty fine to coarse sand with some fine gravel and

-- occasional pieces coarse gravel, dark orange-brown, very moist·

",,_,m_,/ SAND - Fine to coarse sand with some fine gravel and trace silt,

·']'>[i'. '_i"]':' orange-brown, moist·
SAN[3 AND SILTY SAND - Alternating thin layers fine to coarse sand

_ with some silt and silty fine to medium sand with some coarse sand and

occasional pieces fine gravel, orange-brown to dark orange- brown,

moist.

SAND - Fine to coarse sand with some fine gravel end trace sift,
orange-brown, slighlty moist.

/_?_/ SILTY SAND - Silty fine to medium sand with some coarse sand and
trace fine gravel, dark orange-brown, moist.

..].[.['.. r'-'.'.'. SAND - Fine to coarse sand with some fine gravel and trace silt,· :" orange-brown to dark orange-brown, slightly moist to moist, micaceous.

x_/ SAND AND SILTY SAND - Alternating thin lenses fine to coarse sand

_/ with some silt, fine gravel and silty fine to medium sand with some coarse
sand, dark orange-brown, moist, micaceous.

///'/_/ SAND - Fine to coarse sand with fine gravel and occasional piecse

·']'>]i"]':'[["]'> coarse gravel, orange-brown, slightly moist to moist.

_/ _x/////y_,' Granitic cobbles from 61.5' to 62.5'.

I

Granitic boulder from 65' to 66.5'.

__ Large cobbles from 66.5' to 68'.

SILTY SAND - Silty fine to medium sand with some coarse sand and fine
gravel, orange-brown, moist.

SAND - Fine to coarse sand with some fine gravel and trace silt,
orange-brown to light brown, slightly moist, micaceous.

Occasiona_ thinlenses of siltyfinesand from 77' to 83'.

::>':.-'::>

__ SAND AND SILTY SAND - Alternating thin lenses fine to coarse sand

G-36

__/ with some silt and fine gravel and silty fine to coarse sand with some

fine gravel, dark brown to dark orange-brown, moist, micaceous.

SANB- Fine to coarse sand with some fine gravel and trace silt,

."['>[i" r..'<.... orange-brown, slightly moist, micaceous.



FOSTER WHEELER ENVIRONMENTAL CORPORATION
$-35

PROJECT Je_PropulsionLabopatory DRILLING METHOD Sonic
LOCATION Parkinglot ,B]dg. 295 Sic'cdr. SAMPLTNGMETHOD Continuous6-inchCore'_.Grab
GEOLOGIST E.G. Randolph SURFACEELEVATION _UB3.2Fee_
DRILLING CO BoartLongyear TOTAL DEPTH (ft) J6£.5
DATE (start/finish) 4-I3-98/4-J4'-$8 DEPTH TO HATER (ft) JGl.$

Soil-Vapon Sample Lithologic Descpiption

We;llComplet2on No. and Notes

Lens silty fine send at I01'.

Large granitic cobble at 103'.

Occasional pieces coarse gravel from 107' to 109'.

Lens silty fine sand at IlhS'.

Dark gray-brown, moist at 115'.

Large cobble at 116'.

Light gray-brown, slightly moist at 124.5'.

Occasional pieces fine to coarse gravel from 125' to 126'.

Small cobbles from 128' to 131'.

x"_mm"/ Hoist from _33' to 136'.

SANG AND SZLTY SANG - Alternating thin Cerises fine to coarse sand
with some silt and fine gravel and silty fine to coarse sand with some
fine gravel, dark orange-brown, moist, micaceous.

Thin lens silty fine sand at t40'.

Very moist from 145' to 146'.

-- SILTY SAND - Silty fine to medium sand with some coarse sand and
trace fine gravel, dark orange-brown, moist.

SANG - Fine to coarse sand with some fine gravel and occasional
pieces of coarse gravel, light orange-brown, damp, micaceous.

GRAVELLY SAND AND SANDY GRAVEL - Alternating thin ienses fine
gravelly fine to coarse sand with trace silt and fine to coarse sandy

G-37 fine to coarse gravel, mottled light yellow-brown and orange- brown,
slightlymoist.

Numerous cobbles from 155' to 159.5'.

__ Very moist at 161.5'; wet at 162'.

Total Depth = 162.5'.
Water level at 161.8'.

h

?

_180

190

-200



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-36

PROJECT JetPropulsionLaboratory DRILLING METHOD Sonic

LOCATION Corpora]RoadParkingLot,fi.Side SAMPLING METHOD Continuous6-inchCoreg Grab

6EOLOGTST B.G.Rando]ph SURFACEELEVATION Jl?2.a Fee_
DRILLING CO BoartLongyear TOTAL DEPTH (fl) lJ7

OATE (slept/finish) 3-26-g$/3-27-g$ DEPTH TO WATER (ft) 98

I i
it>-OVA(ppm)>-,o

Soil-Vapor Sample _ o so _ % >_ Lithologic DescpzptionO9

NO. _ _ ___: _ andNotes
a Well Completion Dsc°¢¢ __ _ --_ Dc°
(1] _ _ J CO
c3 _ 5 co_

--0 K//,'//_ _'_ ASPHALT pavement (3 inches thick}.

· ...' SP GRAVELLY SAND - Fine gravelly fine to coarse sand, light brown,

- 5 _ .. slightly moist, micaceous.

-- 10 0 ! 4 0 ]..- occasional pieces coarse grave from 8.5' to 12'.

_ ! .' .. Small cobble at 12.5',_ i13 _ · ' . Occasional large cobbles from 13.5' to16'.

' "'" SP GRAVELLY SAND AND SAi'_D¥ GRAVEL-FiRe to coarse grave,,y sand,
and fine to Coarse sandy fine to coarse grave_ With occasional cobbles,

--20 0 i19 0 '' GP- orange-brown, slightly moist, micaceous. -

_/ - 116 - i orange-brown, very moist, micaeeous. -0 0 Largecobbleat 25.5'. ]

-30 - · i
.' .'.i SP gray,GRAVELLYdamp, SANDmicaceous.-Fine to coarse gravelly fine to coarse send, dark ]

·']):]'!]:]']:_- 0 0 .[".i Dark orange-brown at 32'. _

_// _/_/] . . . Large cobbles from 34.5' to 39',

i ' Darkgrayat 39'.

-40 0 _0 0 '- '__ -
- "-' · o GP SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel, mottled

0 [ green-gray, light orange-brown, slightly moist.

0 00. o
)._O ( Lens fine to coarse sand at 146.5'.

_ ©- o I Large cobbles from 49' to 5L5'.
-50 - >O(

o _

:'.'"'_'"".'. 020 0 _o!t Cobbles from 56'to5T'. -
//_/ _//'2 GRAVELLY SAND AND SANDY GRAVEL- Fine to coarse gravelly sand,

_'//////_ 68 i and fine to coarse sandy fine to coarse gravel, dark orange-brown to

-60 0 0 "
' O green-brown, damp, micaceous.

· .( Occasional large cobbles from 58' to 62'.

- //////_/ _ _ O
Fine to coarse sand at 65.5'.

-70 5 - O Largecobblesfrom68.5' to 69.5'.

· .SP GRAVELLY SAND- Fine to coarse gravelly fine to coarse sand, orange
· ·. brown, slightly moist, micaceous.

'::'..'::].'.':' G-26 _ 0 11 0 .... Frequent large cobbles from 74' to 79'.

...,,,_Y_/ '.'... Largecobblesfrom75,S'to79'.
-80 ////_/_//_ 0 11 0 '.

0 8 0 ..- . Mottled light gray, dark gray, brown and dark brown from 83.5' to 86'. _
· . . Large cobble at 86'.

--90 0 18, 0 " Largecobblesfrom90.5'to94'. -

5:-:?!>:?7. ' - - -
_%_...,,../ :.'...:.'.-..:.'.. .'.' Fine to coarse sand with fine gravel and trace silt at 95'.

o 20o "fii
""_ BP GRAVELLY SAND AND SANDY GRAVEL - Fine to coarse gravelly sand

__ .'. _- and fine to coarse sandy fine to coarse gravel with cobbles, dark100 i 0 28 0 6;p/ °range-br°wn and green-brown, slightly moist, micaceous. _



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-36

k_,_ PROJECT Jet PropulsionLaboratory DRILLING METHOD Sonic
LOCATION CorporalfbadParkingLot,fl.S_de SAkiPLZNGNETHOD Lbn_inuous5-inchCoreg Stab

GEOLOGIST B.G./?andolph SURFACE ELEVATION J232.8Feet

DRILLING CO BoartLongyear TOTAL DEPTH (It) YY7

DATE (stapt/finish $-25-gB/3-27-95 DEPTH TO WATER {fL) 98

r-4
>_ OVA(ppm) _ oc

Soil-Vapor Sample _ _> i o E>- Lithologic Descpipt ion
Well Completion No. _ °u _l _ _ cdc° and Notes

(U _ _ _J 03
E] _ © 03 BE) --

-t00 i _ _

i

-'. '.!SP SAND - Fine to coarse sand with some fine aravel, dark orange- brown,

I ._. }S]_.._-pslighlt Y m°is t, micace°us-_.' SAND WITH SILT - Fine to medium sand with silt and some coarse sand,
0 15 0 . . .SM occasional pieces fine gravel, orange-brown to dark orange- brown,

moist, very micaoeous.

-110 - 9 - _ -

] S_4 SILTY SAND - Silty fine sand with some medium sand, dark

orange-brown, moist, very micaeeous.0 10 c 0 .'. S? Very moist at 113', and saturated from 113.5' to 1_4.5'.
-- SAND - Fine to coarse sand with trace silt, dark orange-brown, very

moistto wet,micaceous. ·-

-- 120 Water in bottom of borehole, total depth = MT. -

Encountered confined perched water at 8pproximatly fl3.5'.
Water level stabilized at 98.0' below ground surface. ..]

Total Depth = 117'. 1Water level at 98.0',

- 130

- t40

1
- 150

- 160

- t70

I. t80

F

-190

-200



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-37

",_,,,,_ PROJECT Jet PropuisJonLaboratory DRILLING METHOD SonJc
LOCATION ExpYarerRoadnr E end ofB]dg67 SAMPLING METHOD Continuous6-inchCore_;.Orab

GEOLOGIST B.G.Rando]ph SURFACE ELEVATION HgS.ZFeet

DRZLLTNG CO BoartLongyear TOTAL DEPTH (ft) _193

DATE (start/finish) 4-5-ga/4-7-g8 DEPTH TO WATER (ft) 189.5

OVA(ppm) !

SolI-Vapor Sample LithologicDescpiption

Well Completion No. . and Notes

ASPHALT pavement (3 inches thick).

Gravel base for pavement.

SAND - Fine to coarse sand with some fine gravel and trace silt,
orange-brown to dark orange-brown, slightly moist to moist.

Occasional pieces coarse gravel from 3' to 25.5'.

Fine to coarse sand with some silt and fine gravel from 4.5' to 7'.

Thin lens fine to medium sand with some silt at 9'.

Thin lens fine to medium sand with some silt at 17.5'.

Gravelly fine to coarse sand from 20' to 23'.

Small cobble at 21.5'.

Fine to coarse sand sith some silt and fine gravel at 25.5'.

SILTY SAND - Silty fine to medium sand with some coarse sand and
occasional pieces fine gravel, dark orange-brown, moist, micaceous.

-- SAND - Fine to coarse sand with some fine gravel, light orange-brown,
slightly moist.

SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel with small
to large cobbies, mottled light orange-brown and light gray-brown,
slightly moist.

Numerous small and large cobbles from 38.5' to 42.5'.

SAND - Fine to coarse sand with some fine gravel, light orange- brown,
slightly moist, some mica.

Occasional small balls silty fine sand (I.5" dia.} from 47.5' to 51.5'.
Mottled light orange-brown, orange-brown, and dark orange-brown from
47.5' to 58'.

SAND WITH SILT - Fine sand with silt and traces of medium to coarse
sand, dark orange-brown, moist, some mica.

SAND - Fine to coarse sand with some fine gravel and occasional
pieces coarse gravel, orange-brown, slightly moist.

Occasional thin lenses fine to medium sand with some silt from 58.5' to

G-32 83'.
Small cobbles at 64' and 65'.

Alternating thin lenses fine to coarse sand with trace silt and some fine
gravel and silty fine sand with some medium to coarse sand,
orange-brown and dark orange-brown, slightly moist to moist, micaceous
from 69.5' to 72,5'.

Large cobbie et 7T'.

Large granitic boulder from 82' to 84.5'.

Large cobbies from 88' to 89.5'.

Thin lenses silty fine sand at 90' and gl'.

Large cobble 8t 95'.

Thin lens silty fine sand at 98',



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-37

t PROJECT Jet PropulsionLaboratory DRILLTNG METHOD Sonic
LOCATION ExpJorerRoadnrE endofBldg67 SAMPLTNG METHOD Continuous6-inchCore'_Grab

GEOLOGIST B.G.Randolph SURFACE ELEVATION Yf$$.7Fee_

DRILLING CO BoartLongyear TOTAL DEPTH (ft) Y93

DATE (stapt/finish) 4-$-95/4-7-917 DEPTH TO WATER (fi) 159.5

i ! c>' OVA(ppm) >- o
ID')InI 60

Soz]-Vapon 'm o ei Sample_ >o c _ >- Llthologic Descptption$ © USz: No. , _ u _ z: and Notes
WellCompletion _

ED i _ E303 [:D

I
-:o0 i

G,A ELLYSANG- ,netocoarsesandy .netocoarsegra e,with

trace silt, dark orange-brown to gray-brown, slightly moist, mieaceous.
4 sPw

0 26 0 ..- . Thinlens silty fine sand at 102.5'..'.- Large coDDles from 107.5' to 111'.

--_1t0 I 0 35 0 '-' ' Moistat 1II.5'.
I

.' .' Thin lens silty fine sand at I12.5'.

i- 38.( - · ' - Large cobble at 115'.

i "_'_. SP slightly moist, micaceous.
SAND - Fine to coarse sand with some fine gravel, orange-Drown,

.',.'4,..-.', I ' ·

--120 _ [ , 0 66 0 i_ Occasionalplecescoarsegravelfromn85, to120.5,''

S_P GRAVELLY SAND - Fine to coarse sandy fine to coarse gravel with

__ . 0 47 0 GP trace silt'dark °range-br°wnt°gray-br°wn'slighttym°ist'tracemica'-... SP ThinCobblelensat silty123'5"finesand at 124'.

-- 130 0 23 0 '-' · SANB- Fine to coarse sand with some fine gravel and trace silty,

'_ ,,_ ' moist,micaceous.
· slightly

i . orange-brown,--_fP S P GRAVELLY SAND- Fine to coarse sandy fine to coarse gravel with _
0 19 0 ) _GP some silt, light orange-brown and gray-brown, slightly moist, micaeeous.

.' O Thin lens silty fine sand at 133.5' Large cobbie at 134'.

' 140 ..'-':r-'.'.'. 0 32 0 ") '( Dark orange-brown at 136.5'.
'""":" , ' .O

__ 0 26 0 '-) (Nottleddarkgray-brownanddarkorange-brownat142.5'.F._

_/ i 0 32 0 O Lens silty finesandat 145'.
.>.(

-- ___0 -L" ¥_--'_SP SAND - Fine to coarse sand with some fine gravel and trace silt,
· · orange-brown, slightly moist, micaceous.

' [ I ' _ SILTY SAND - Silty fine sand with some medium sand and trace coarse
-'.'.-";c-'-'.'. 0 I0E 0 ' · ' ' SP sand, dark orange-brown, moist, micaceous.

'. SAND - Fine to coarse sand with some fine gravel and trace silt,
'. ' orange-brown to dark orange-brown, slightly moist to moist, some mica.

-160 __ - 16 - '.. Gccasionalpiecescoarsegravelfrom155.5, to159,''

- .' · Fine to coarse sand with somefine gravelfrom 160'to 170'.

- 10 - ' - .. Occasional pieces coarse gravel from 165' to 168'.

'. ' Small cobble at 168'. With fine to coarse gravel 168.5' to 170'.

- __70 "::"'("":: 0 6 0 ' ' ' Fine to coarse sand with fine gravel and trace silt, mottled dark
· . . orange-brown and gray-brown from 170' to 174.5'.

- /_/.._ 2 15 0 ' ' Fine to coarse sand with some fine gravel, orange-brown from 174.5' to -

· · . 180'. Occasional p_eces coarse gravel from 173' to 179.5'.

. Small cobbles from 176' to 177.5'.- 180 _//_/. 2 6 0 ""' Cobble at 17g.5'.

G-33 _:_ .' Fine to coarse sand with fine to coasse gravel from 180' to lbO'.

:'k':i.'i"-"'"' - 17 - ''-.: .... Small cobbies at 182.5'.
:.'...:.'-..:.'., . · ·
·(.'.:(.'.: {-' ' Small cobbles at 184'.

·- ig0 _/ ' 0 10 0 ' '.' Core saturated at 189.5'. Fine to coarse sand with some fine gravel and-_

_ '. · tracesilt.
Total Depth = 193'.
_/ater level at 18g.5'.

-200 i



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-38

PROJECT Je_PropulsionLaboratory DRILLING METHOD Sonic
LOCATION Sergeantt_oadnr WendBldgI56. SAMPLING METHOD Continuous6-inchCore-_Grab

GEOLOGTST B.$,Randolph SURFACE ELEVATZON Y!85.ffFeet

DRTLLING CO BoartLongyear TOTAL DEPTH (ft) Y?_?.5
DATE (start/finish) 4-14-95/ 4-Y5-95 DEPTH TO WATER (fL) Y?6.O

OVA (ppm)

Sci 1-Vapor Sample LithologicDescript ion
No. andNotes

Well Complet zon

ASPHALT pavement (3inches thick).

Gravel base for pavement.

SAND [FILL) - Fine to coarse sand with some fine grave[, dark gray to
gray-brown, slightly moist.

SAND - Fine to coarse sand with some fine gravel and trace silt, dark
orange-brown, moist, micaceous.

Small cobbies at 10'.

Large cobbies at IlL

Large cobble at {5'.

Highly decomposed granitic cobbies Trom 17' to 18'.

Large cobble at 22'.

Fine to coarse sand with some silt and fine ,_ravel occasional pieces
coarse gravel, slightly moist from 24.5 to 27.

Fine gravel fine to coarse sand with trace silt, dark orange-brown to
brown to gray-brown, slightly moist, micaceous.

k. m,,, Large cobble at 29.5'.
Large cobbie at 31.5'.

Lens fine to mediums sand with some coarse sand at 33'.

G-38

Fine gravel fine to coarse sand, dark orange-brown.

Large granitic and shcistose cobbles from 41' to 43'.

Large granitic cobble at 45'.

Fine to medium sand with some coarse sand and fine gravel from 48' to
48'.

Large granitic cobble at 5¢.

Small cobbles at 55'.

Fine to medium sand with some coarse sand and fine gravel.

Fine gravel fine to coarse sand, light orange-brown, damp, trace mica.

Large granitic cobbles at 64.5'. *

Occasional small cobbles from 66' to 68'.

I Small cobbies at 77'.

80 Smallcobblesat 80'.

Fine to medium sand With some coarse sand and fine gravel, orange-

I brown,slightlymoist,mioaceous.
Thin lenses silty fine sand at 86' and 87'.

SILTY SAND - Silty fine to coarse sand with occasional pieces fine

90 gravel, orange-brown, moist, micaceous.

\,,,,,,,,,./ Dark reddish-bown at 89'.
Dark orange-brown at 94'.

Very moist at 97.5'.

With trace clay at 98'.

_00



FOSTER WHEELER ENVIRONMENTAL CORPORATION
·B-38

'_,_,, PROJECT Je_ Propulsion Laboratory 13RTLLZNG METHOD Sonic
LOCATZON Sergean_/_oadnp W end Bldg i56. SANPLTNG METHOD Continuous6-inchCore_ Grab

GEOLOGIST B.$. Randolph SURFACE ELEVATION J185.f ?ee_

DRILLING CO Boart Longyear TOTAL DEPTH (it) i78.5

BATE (star't/finish) 4r-14-g$/4-fS-g8 DEPTH TO WATER (it) 175.0

>_ IOVA (pprn)

So21-Vapop Sample _ > _ >- LithoIogic Description
_- No. _ _ c__ = zz andNotes

cs- uS _ ro _ _J
E_ o_ [:3 o3 [Ia Z3

_. _ SAND Fine to coarse sand with some silt and fine gravel, orange-

100

· . .' SP brown, moist, micaceous.

0 42 0 .. Small cobbie at 103'1

i i ._:'"'"_ SM SILTY SAND - Silty fine to coarse sand with some fine gravel andoccasional pieces coarse gravel, mottted dark orange-brown and

i - red-brown, moist, mioaceous.1 10, - 33 I , small cobbies at 110' and 112.5'.

i
_- 0 42{ 0 SANDWITHSILT ANDSILTY SAND- Alternating thin lenses fine to -

...I/iSM/]I with some fine gravel, orange-brown to dark orange-brown, moist to120 0 12 0 . ' very moist,somemica.
'k_.' S? SAND- Fine to coarse sand withsome fine gravel and trace silt, moist,

orange-brown, micaceous.

0 24 0 .. Smallcobble at 124'.

' I' ' ' Occasional pieces coarse graveltrom 126' to 129.5' and occasional small
.' cobb/es from 128.5' to J44'.

- '130 - - ' _Gravelly fine to coarse sand with trace silt from 130' to 132'.

' 0 0 ' ' ' I Fine to mediumsand with trace coarse sand,dark orange-brown, very

i Thin lensesof silty fine to mediumsandat 133.5'and 138.5'.

_.40 ,'"''"'"' 0 48 0 '--........ G-39 _ . . Small cobbie at 140.5'.

i

0 30 0 I i ' Occasional pieces coarse gravel from 144' to 154'.

-. Thin lens silty fine to coarse sand at 148'.

· &50 0 22 0 · . Small cobbles at 149' and 151.5'.

I ' Thin lens silty fine to coarse sand, very moist at _51'.

"":-':i_ 0 122 0 "... Thin lens silty fine to medium sand at i52.5'.

-' Fine to medium sand with some silt, dark orange-brown, very moist from

160 0 28 0 _. _53'to_55'.. ' ' Thin lens silty fine to coarse sand at 155.5'.

· Large cobbie at 157.5'.

- 43 _ I · Fine to medium sand, slightly moist at 158'.

· ' Fine to coarse sand with some fine gravel and occasional pieces coarse
, ] gravel,mostfrom15g.5'to 178.5'.

_.70 - 38 - Thin layer gravelly tine to coarse sand at 165.5'.· ., ,_ ,., · .

] ' Small cobble at 16g'.

0 33 0 · very moist at 169.5' and wet at 176'.

· ' Core saturated at 177'.

'180 TotalDepth= 178.5'Water level et 176.0'.

; t90
',,.,,_..,,,/

200



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-39

'% j PROJECT Je/.-PropulsionLaboratory DRILLING METHOD Sonic

LOCATION EastofBldg.30I SAMPLING METHOD Continuous5-in£hCore'_Grab

GEOLOGIST B.G.Randolph SURFACEELEVATION 1144.IFeet

DRILLING CO BoartLongyear TOTAL DEPTH (ft) .155

DATE (start/finish) 4-.!6-98/ 4-i7-98 DEPTH TO WATER (fL) Y32.3

OVA (ppm)

_- SoiI-Vapor Sample LithologicDescription

WeltCompletzonNo. andNotes9
C2

- 0 _ ASPHALTpavement(3 inchesthick).

Gravel base for pavement.

G4ND AND SILTY SAND (FILL) - Xixed thin layers of line to coarse
sand with silt and silty fine to coarse sand with some fine grave;, very
dark brown and gray-brown, occasional small pieces asphalt (1/8" to
3/z'; from 2' to 9.5', very moist.

-- Fine to coarse sand with trace silt, dark orange-brown.

SAND - Fine to coarse sand with trace silt and some fine gravel,
orange-brown, moist, micaceous.

Lens s_lty fine to coarse sand, dark; orange-brown at 14.5'.

Thin lens silty fine to medium sand with some coarse sand and line
gravel at 20'

SILTY SAND - Silty fine to coarse sand with some fine gravel, mottled
orange-brown and dark orange-brown with some gray-brown, moist to
very moist, m_caceous.

SANDY GRAVEL - Fine to coarse sandy fine to coarse gravel with
cobbles: mottled gray, gray-brown, pale yellow brown, and
orange-brown; slightly moist.

I

I Numerous cobbies from 35' to 40'.

SILTY SAND - Silty fine to medium sand with some coarse sand and
i trace fine gravel, dark orange-brown to green-brown, rnoJst,
I micaceous.

i Lens fine to medium sand with some coarse sand at 45'.

! Thin Ines fine to medium sand with some coarse sand at 49.5'.

i Thin lens line to coarse sand with some fine grave_ at 52'.

SAND AND SILTY SAND - Alternating thin lenses fine to coarse sand
with some silt and silty fine to medium sand with some coarse sand and
occasional pieces fine gravel, dark orange-brown to light brown, moist,
mJcaceous.

SILTY SAND - Silty fine to medium sand with some coarse sand and fine
gravel, dark orange-brown to green-brown, moist, micaceous.

SAND - Fine to coarse sand with some fine gravel, light orange- brown
to light brown, slightly moist, trace mica.

Small cobbles from 70.5' to 72'.

G-40 Fine to medium sand With some silt; brown, moist from T2' to 74'.

SILTY SAND - Silty fine to medium sand with some coarse sand and fine'
gravel, reddish-brown, moist, micaceous.

Thin lens fine to coarse sand at 79'.

SAND - Fine to coarse sand with trace silt and some fine gravel, dark
orange-brown to light grayish-brown, slighty moist, micaceous.

SILTY SAND - Silty fine to medium sand with some coarse sand and fine
gravel, dark orange-brown to light grayish-brown, slightly moist,
micaceous.

SAND - Fine to coarse sand with some fine gravel and trace silt, dark
orange-brown to light grayish brown, slightly moist, micaceous.

Large granitic cobble at 94'.

I Thinlenssilty finesandat 98.5'.
10



FOSTER WHEELER ENVIRONMENTAL CORPORATION
B-39

'x,_ PROJECT JcL'PropulsionLaboratory DRILLING METHOD Sonic
LOCATION EastofBldg.301 SAMPLING METHOD Continuous5-inchCore'$Grab

GEOLOGIST B.G.Randolph SURFACEELEVATION YI44.YFeet
DRILLING CO £oart Longyear TOTAL DEPTH (ft) J38
DATE (start/finish) 4-16-$$/4-J7-95 DEPTH TO WATER (ft) i32.3

, >- VA(ppm)>. o
ED_ _z)

_ i Soil-Vapor Sample '_ S oJ _ o 03_ LithologicDescription
_: No. _ _ c_ m = z: and NotesNell Completion m CE m_ _ _ _ 03ED_ 03 .,--4 0ac _ _ _ _aco
Q _ _ 03 aZ

I

-- 100 ' '' '"_ i S P Small cobbles from 100' to 102'

i 0 21 0 SP orange-brown to green-brown, motor, miDaceous.

i · . SAN9 - Fine to coarse sand with scme silt and line gravel, dark brown' . · to orange-brown, moist, m_caceous.

_-¢-t 10 _/''' _-=_ ! i 01240z14 _ SM SILTY SAND - Silty fine to medium sand with some coarse sand and fine-

gravel, dark-brown to green-brown, moist, miceceous.

i I I 0 27 0 .' ' SP SAND - Fine to coarse sand with fine gravel and trace sand,

i orange-Drown to light gray, slightly moist, micaceous.

-- :_20 i 0 0 Largegranitic cobbleat 118'.

__ ! ¢ 0 16 0 ".' Numerous smallandlargecobbles fromlle'to122.5'.

i . .' Orange-brown to dark orangenbrown and moist at _27'.

I m '.' - Occasional pieces coarse gravel from 128' to 136'.
-13o i o's5o ..'.

i . · . Fine to coarse sand with some silt and fine gravel
I 0 i29 0 - . . Core saturated at 132.5'.
I
i . . Thin lens silty fine sand with some medium and coarse sand at 13T.

i -- Total Depth = 138'
-- '140 , : Water level at 132.3'.

I

-150

f

- 160 i i
, I
J i
I ,-170 /

- 180

I

- 190 '

'_._, I

-20O I ]



FOSTER WHEELER ENVIRONMENTAL CORPORATION
BG-1

',,,_,.,,¢ PROJECT JetPropulsion Laboratory DRILLTNG METHOD HollowStemAuger
LOCATION WestParkingLot SAMPLTNG METHOD 2 I/2-inchsplit-spoon-

GEOLOGTST B.S. Randolph SURFACEELEVATION tY90.7Feet
DRTLLING CO Beylik Drilling TOTAL DEPTH (ft) 25.5
DATE (start/finish 4-6-94/4-6-94 DEPTH TO WATER (ft) NotEncountered

OVA(ppm)>
E- O)

Soil-Vapor Sample _ o .q _ _ LithologicDescription

NO _ _ _ _ 2 oo
Well Completion · andNotes

--0 J iq./ Or'_* Asphalt pavement (3-inchesthick)·

L : . _ Gravel base for pavement.

L' '" SP SAND (FILL) - Fine to coarse sand with trace silt and occasional
· . pieces fine gravel, dark orange-Drown, damp, dense·

-5

..,_. '.' SP SAND - Fine to coarse sand with trace silt, reddish-brown, slightlymoist, dense, micaceous.

-- ].0 ' - Occasional pieces fine gravel from 10' to 15'. -.

· . Orange-brown from 12' to 15', becoming more silty.

-15 //. -
... -1

' - Light orange-brown at 17',very dense.

-20 -. ·

f iz
-25 SS-1 100 - - - ' ' ' Fine to medium sand with some silt and coarse sand and trace fine

gravel, light orange-brown, damp, very dense, micaoeous.

.B5

-40

-45

-50



FOSTER WHEELER ENVIRONMENTAL CORPORATION
BG-1A

_N_.._ PROJECT Jet PropulsionLaboratopy DRILLING METHOD HollowStemAuger
LOCATION WestParkingLot SAMPLING METHOD 2 1/2-inch split-spoon'
GEOLOGIST B.G. Randolph SURFACEELEVATION I]90.7 Feet
DRILLING CO Beylik l?rilling TOTAL DEPTH (ft) £L5
DATE (stapt/finish) lO-l-g4 / iO-l-g4 DEPTH TO WATER (ft) Not En£aunterad

r_
>- OVA(ppm)>- oE_ O) _(D

Soil-Vapor' Samp}e _ _> o Eo _ _ >- Lithologic OescpiptionN O (/3

No. _ rr_ _ __= r- andNotesWell Completion _ __ _ _ co
£ co _ _ 2o

-0 Asphalt pavement (3-inches thick).

--' _ 6ravel base for pavement.
'"' SP
· - SAND (FILL) - Fine to coarse sand with trace silt and occasional

· . pieces fine gravel, dark orange-brown, damp, dense·

-5
.

.i,....¢_ SAND - Fine to coarse sand with trace silt, reddish-brown,SP slightly moist, dense, micaceous.

·.' j-- 10 ' Treerootsincuttingsat 9.5'.
· - ' Occasional pieces fine gravel from t0' to 17'·

t
·. Orange-brown 12' to 17', more silty·

-15 '.

Light orange-brown at 17'.

'.1

i · · Fine to mediumsand with trace silt, light orange-brown, damp to--20 SS-3 100 . . .1 slightly moist, micaceous.SS-4 100 - - -

-25

-30

-35

-40

.45 -

[

LSd _ -l



FOSTER WHEELER ENVIRONMENTAL CORPORATION
BG-2

, ._¢ PROJECT Jet PropulsionLaboratory DRILLING METHOD HollowStemAuger
LOCATION WestParkingLo_- UpperTerrace SAMPLING METHOD 2 i/2-inch split-spoon
GEOLOGIST B.G.Randolph SURFACE ELEVATION 1265.2Feet

DRILLING CO Beylik Drilling TOTAL DEPTH (ft) 18.5
DATE (stant/finis_) 4-6-94/4-6-94 DEPTH TO WATER (ft) /VotEncountered

r_

>- OVA (ppm)>. o
E

Soil-Vapop Sample _ > c _ >- LithologicDescriptionN 0 O3

_ well Completion No. _a_rru _ -_ _ _ o9 and Notes
C] _ E]oDm _ CO

--0 _m_D D Asphaltpavement (3-inchesthick}.
Gravel base for pavement.

SM
SILTY SAND - Silty fine to medium sand with trace coarse sand

and fine gravel, very dark orange-brown, damp to slightly moist,
dense.

-5

/'/- SM GRAVELLYSILTY SAND- Fine gravelly silty fine to mediumsand with
.- trace coarse sand, orange-brown, moist, dense, micaceous.-tO

'/f, aP SAND - Fine to mediumsand with some silt and trace coarse sand.- . moist, dense, micaceous.

-15
.,"-..'_"_";_P; GRAVELLYSANO- Fine gravelly fine to medium sand with coarse sandand trace silt, light orange-brown, damp, very dense, micaceous.

/

SS-2 il00 - - -
w

-20

F

-30

-35

-40

-45

-50



FOSTER WHEELER ENVIRONMENTAL CORPORATION
BG-2A

"*'_-,/ PROJECT Jet PropulsionLaboratory DRTLLING METHOD HollowStemAuger
LOCATION WestParkingLot- UpperTerrace SAMPLING METHOD 2 i/2-inchsplit-spoon'..

GEOLOGIST B.G.Rando]ph SURFACEELEVATION i265.2 Feet
DRTLLING CO BeylikDri111ng TOTAL DEPTH (ft) 18.5
DATE (start/finish) fO-Y-g4/ tO-l-g4 DEPTH TO WATER (ft) NotEncountered

Soil-Vapor Sample Llthologlc Description

WeI1 Completion No. and Notes

Asphalt pavement (3-inches thick).

Gravel base for pavement.

SILTY SAND - Sitty fine to mediumsand with trace coarse sand and
fine gravel, very dark orange-brown, slightly moist, dense.

-- GRAVELLYSILTY SAND - Fine gravelly silty fine to medium sand
with some coarse sand, orange-brown, moist, dense, micaceous.

-- SAND - Fine to medium sand with some silt, and coarse sand and
fine gravel, orange-brown, moist,dense, mieaeeous.

-- GRAVELLYSAND - FiDe gravelly fine to coarse sand with trace
silt, light orange-brown, slightly mosit, very dense, micaceous.

SS-5
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FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit 1

PROJECT JetPropulsionLaboratory DRILLING METHOD Backhoewith24-inchbucket
LOCATION DishchargePoint'No.4 (DP-4) SAMPLING METHOD Grab

GEOLOGTST S.G, fiandolph SURFACEELEVATION i097.2 Feet
DRILLING CO BoartLongyear TOTAL DEPTH (fl) 5.7
DATE (start/finish) 4-14-97/4-14-97 DEPTH TO WATER (fl)

r-_

OVA(ppm)>- o
coQ cm
0 _ 0 E

_- Soil-Vapor Sample _ oo ® _ _ co_ Lithologic Descpiption= No _ ®
'_cL Well Completion ' _o cc __ ____ -_z: ©ce and NotesO

-0
-.. SP

SAND - Fine to coarse sand with fine to coarse gravel and cobbies,

_ _. -.'.. and trace silt; light gray-brown and gray-brown, slightly moist.

GP SANDY GRAVEL - Fine to coarse sand fine to coarse gravel with small
,'.0 ( to large cobbles and boulders, mottled gray-brown and orange-brown,

slightlymoistto moist. -
-- 2 VPSS-161 9.. °!/ Lens silty fine sand with some medium sand between cobbles and

i 'i 0 (] boulders at 2.3'.
-3 3

· Oi

._)

--5 VPSS-160 Large bodders in side walls.

_ Sample frorfl soil matrix between cobbles and boulders.

--6 TotalDepth= 5.7

-7

-8

-9

-10

-il

-12

-13

-]4

-15

-16

-17

; -18

-19

-20



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit 2

"k_, PROJECT JetPropu]sJonLaboratory DRILLING METHOD BacKhoewith24-inchbucke_ .
LOCATION DishchargePointNo.Y SAMPLING METHOD Grab .,

GEOLOGIST B.& Randolph SURFACEELEVATION _1094.4Fee_
DRILLIN6 CO Boar_Longyear TOTAL DEPTH (ft) 5.7
DATE (start/finish) 4-]4-97/4-/4-97 DEPTH TO WATER (ft)

r_

>_ OVA (ppm)m oa

Scil-Vapor _ _> o
Sample Lithologic Description'eL

(:]9 N 0NO E mWell Completion · a _ _ and Notes

.cGp
'.O SANDY GRAVEL - Fine to coarse sand fine to coarse gravel with

O c cobbles and some boulders and trace silty, mottled light gray-brown to

VPSS-162 _ '.O dark gray-brown, moist, numerous in west wall surface to approx. I'.
O · Sample from soil matrix between cobbles in west and north walls from 1'

c to 1.4'.
-2 0

O
Mottled dark gray-brown and orange-brown at 1.5'

-3 O Boulders 22"diam. from 1.5' to 3' with cobbles, moist.

'.Ri). ( Boulder larger than 3' across at N end of test pit.

- 4 O ' o Cobbles and small boulders from 3' to 5.5'.

· O ( Free moisture seeping from sand on top of small boulder in west waft at
O. 4,5'.

. Sample from sand matrix from west and east walls from 5' to 5.5'.

- 6 Total Depth = 5.7

--7

_8

-9

-10 -

-Il -

-12 .

-13 -

-14 -

-t6

-17

-t8

-19 1-20



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit 3

PROJECT JetPropu]sionLaboratory DRILLING METHOD Backhoewith 24-inchbucket

LOCATION DishchargePointNo.3 SAMPLING METHOD Grab

GEOLOGTST B.G, F/ando]ph SURFACEELEVATION JOS$.5Feet
DR]]LLING CO BoartLongyear TOTAL DEPTH (ft) 5.5
DATE (start/finish) 4-14-97/4-I4-97 DEPTH TO WATER (ft)

Soil-Vapor Sample LJtholog2c Oescpiption

WellCompletionNo. andNotes

SILTY SAND - Silty fine to coarse sand with fine to coarse gravel and
occasional small cobbles, light gray-brown, slightly moist, numerous
roots.

SAND - Fine to coarse sand with fine to coarse gravel and occasional
small cobbles, trace silt; mottled light gray-brown, gray-brown, and

VPSS-164 orange-brown; slightly moist.
Small lens tine sand in N wall at 2.3'.

Fine to coarse sand with some fine gravel from 2.7' to 3.5'

Gravelly sand with numerous cobbies and occasional boulder.

Fine to medium sand with some silt, moist, orange-brown, micaceous fromVPSS-165 4.8'to5.7'.

Mottled gray-brown and orange-brown below 5.7'.

k,,_, TotalDepth= 8.5

x_



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit lA

_.' PROJECT Jet Propu]sionLaboratory DRILLING METHOD Backhoewith 24-inchbucket .
LOCATION DishchargePoint No. 4 fOP-4) SAMPLING METHOD Grab
GEOLOGIST B.G.Randolph SURFACE ELEVATION _1097.0Feet

DRILLING CO WaynePerry,]nc. TOTAL DEPTH (ft) 5.8

DATE (start/finish) 6-1099/5/10/g9 DEPTH TO WATER (ft)

r_
>_OVA(ppm)>_ o

_- Soil_Vapor Sample _, o> c >_ Litholog/c Descpiptionq3
No. _ _ _ r- andNotes

Well Completion caa:ml _ _ _ _o0_ ©
ro _ 03

ED o-_ ED 03 ED 22)

-0
SP SAND - Fine to coarse sand with fineto coarse gravel and trace sir

and few cobbies, light grayish-brown to gray brown with some

_ ] .. orange-brown mottling, slightly moist.

._F_ Gl:) SANDY GRAVEL - Fine to coarse sand fine to coarse gravel with
· (]) cobbles and small boulders, mottled gray-brown and orange-brown,2 %-7 I slightly moist to moist.

¥F'SS-166_ 0 6
'.(_)

-4

-3 o 2
0 Numerous small to large cobbles and boulders from 3' to 5.5'.

-4 0e -_
0 !

i

_ 0 c-5 VPSS-167 _0
Small pockets of fine sand with some silt from 5.4' to 5.6'.

© p
-6

-- 7 Total Depth = 5.8

--8 Note: Samples collected from north end and west wallof test pit
since east wall is backfill material for Test Pit No. 1. Samples
from sandy matrix between gravel, cobbles, and boulders.

-9

-:10

-l:t

-t2

-13

-_4

-f5

-16

-_7

-:t8

-19

-20



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit 2A

_,,.J' PROJECT JetPropulsionLaboratory DRiLLiNG METHOD Backhoewith24-inchbucket ,
LOCATION DishchargePointNo.i (DP-i) SAMPLING METHOD Gpab

GEOLOGIST B.$. f?ando]ph SURFACEELEVATION 1094.4Feet
DRZLL]ENGCO WaynePerry, Inc, TOTAL DEPTH (it) S
DATE (start/finish) 6_i0-97/6/10/99 DEPTH TO WATER (it)

OVA(ppm))_ oa

So:il-Vapor Sample _ >_ o E L_thologic Descpiptzonr-_ 0
.m NO _ u

Well Completion · _ _ _ _ andNotes

--0

_] S_ - SAND wITH SILT - Fine t° medium sand with silt' dark gr@y-br°wn' v'moist, decayed vegetation and roots.

cobbles, small boulders, and trace silt; mottled light gray-brown to dark

,'.--D orange-brown, moist.2
VPSV-168_ O

E

O
--3 O Numerous boulders from 3' to 4.5'. -

°-4 O.c
0.(

-5 VPSV-169 © ( Mottled orange-brown and light to dark gray-brown from 4' to 6'.

Total Depth = 6

-7 Note: Samplescollected from west wall of test pit since east wall
is backfill material for Test Pit No. 2. Samples from sandy matrix

L between gravel and cobbles.8

-9

-10

-11

-12

-13

-14

-15

-t6

-17 [ -
-is 4

-t9

-20



FOSTER WHEELER ENVIRONMENTAL CORPORATION
Test Pit 3A

'_,,__ PROJECT Jet PropulsionLaboratory DRILLING METHOD Backhoewith£4-Jnchbucket
LOCATION DishchargePointNo.3 (DP-3/ SAMPLING METHOD Stab

GEOLOGTST B.8. Rando]ph SURFACE ELEVATION /OS8.3Feet
DRILLING CO WaynePerry, Inc. TOTAL DEPTH (fl) 6
DATE (start/finish) 6-/0-99/6//0/g9 DEPTH TO WATER (ft)

>-OVA(ppm)>-oE_
E:_ Z:]

Soil-Vapor Sample _ o _ o u_N r-_ _ Litho]ogic Description

No _ _ __z: andNotescz_ Well Completion ' oo__ =_¢-El -_ _

--0
I SMSILTY SAND - Silty fine to coarse sand with fine to coarse gravel and

occasional cobbies; light gray-brown, slightly moist, numerous roots to
--1 I r.

'--' GRAVELLY SAND - Fine to coarse sand with fine to coarse gravel and
· SP occasional cobbles, trace siR; mottled light orange-brown, dark

)'(G-P orange-brown, and gray-brown; slightly moist to moist.
- 2 VPSS-I70 ,.,fi' · 0/% >'.(
-3 0

-4 >'!0 Numerous pieces coarse gravel, small to targa cobbles, and small

'_ boulders from 3.5' to6'.-5 VPSS-171 '0

-6

'N*_m,,_" TotalDepth= 6

--7 Note: Samples collected from west end and north wall of
test pit since south wall is backfill material for Test Pit No. 3.

-8

-9

-t0

-t_

-12

-t3

_14

_15

_t6

_17 -_

-]8 1

-19

-20



APPENDIX A3

SOIL VAPOR WELL CONSTRUCTION DIAGRAMS
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SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 1

WELL TYPE: Soil Vapor Monitoring Well

'_'_/ SURFACE ELEVATION (feet above MSL): 1124.5

Labeled Sampling Ports with _ Traffic Box

Air. Tight, ,.,,,HjCaps _ / DRILLING SUMMARY
Concrete _ , --- DATE COMPLETED: 8/30194

;;........... m= ;;7..... II ..................,r
IIII IIIIIIII nil III i

L:,:! Interval Depth DRILLING RIG TYPE: Percussion Hammer

: (_ _I 9 ft.
i - . .: ' · : [

!:El. i' : _:..... : :Z:" / 10ft.
Soil Vapor Sampling. _1-_ :; · : . _ : :: _ 11 ft. TOTAL DEPTH DRILLED: 38 feet

Tip [._;!:;;?';:_:{!i;;;! i, '(.__,!:-.i!.;_:__:;_:_x;! ii:; ?

i
'?::;4;:;i!2:;!?i_'_i:/_ili5 ii _'ii/J:_i_!!¢[; CONSTRUCTIONDETAILSSample Tubing ·: ,_ _ _, ,:, _ ._ _,_.!,b-. I

.: |!; :i :;!. ,i.:!':i'::J:'.': 33 fl:.
i !: :_.:._ :i: i; ._.:;':.:!ii":(_:::,,::- ::i, 34 ft. BOREHOLE DIAMETER: 10 inches

:.:':i!:_;:.;: :!!i :'i:!?:i: ;'; ;;!i :-_:!i::i": TOTAL NO. OFSAMpLING
_/ ii .' ::,:.::i_ ;':_';'::::.:: ::;':!',i_;:;_::::;ii NA ft. NA ft. PORTS: 3

/

Sand Pack_' :::;:: :_ ]]::i'i_:]'!;::il;:;;_:i:'; J NA ft. NA ft. SAND PACK: RMC Lonestar #3

j,'.;_';d',::ci_t_¢%_?__ '_?,:_ _1 ;_' ,_:. NA ft.

'-' :;i:{;::';';.?i;:;IJ _ :'] '? ;;:;;:]::.: NA ft.
·,: :; . :i ._ :;..:;;; i!: : NA ft. SEAL MATERIAL: Enviroplug No. 16

._.4_._C;.:;/':i_?;,?_??:.4_._?_.:_?.¢:;_,__,_

· :..; ..... NA ft.· · :: ,: :_' '..:"_Y :_:-': NA ff. COMMENTS:

j:_/:._;;L::?.?;:.,_........._ :_ _:_,'_ _ ',' NA ft.

· ::;.::,'::..:ii.. _ ; :::_;; !-:: : NAft. I': :.:::;! :.:_. !:? NA ft.

·_!_. ,L- _

::; ':i:' _ :::/"; ::'';' :':i;_:i:ii:: :_:!')'i[J::':'::': L NA ft.j: :,fl;;:::::':?? ' NAft.

J,:,'_;;??!fi},:;, ;_:¥:b-'.::%;._';_;'(:? ,¢,

';:. :L. ,; :;';: _: :' NA ft.; i

' ?!;D,b?Jb_i.:!:;_/?d%_¢,_;;:E%¢t(:'¢:'[Total Depth 3_ ft.;



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 2

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1126.2

Labeled Sampling Ports with , _ Traffic Box

Air. Tight Cap_ DRILLING SUMMARY

Concrete ---t__ , _ . , , I_ DATE COMPLETED: 8130/94
IIII ..........

_-'T 7 .............................................................

I:.:,li'_i'{i;ii':{_}! i ;ii!ii ;f*Z:_iJ{ _:;_i_:'x!?'J}}i:i:i}i't'_':'?;u': i ?'_iJ*?(:};i:-i_:.iL;'_'ii',IntervalBackfill9 ff. 'SamplingDepth DRILLING COMPANY:DRILLING RIG TYPE: PercussionBeylik DrillingHammer

SoilVa.orSampl,ng Z':::? :Z 11 ft. TOTAL DEPTH DRILLED: 38.5 feet

_ _ _ 21 ff. I
, t, 'i,'u:,:lJ,:,.:i 'q.:!':F '/' '.";i71 ¥ i I

_!_?"_f _;' :/,'!:'" !_.;j_"_,i._"' 23 ft. 22 ff.
SampleTubing ::b'_'.x?,_v_t:_,?_...._ _ _X- CONSTRUCTIONDETAILS

: .,_: i:,i;:_; ;!:!.:i_iii::i:; :_:,'iii 38 ft. BOREHOLE DIAMETER: 10 inches

_',_:_-.:._..:c*..'_:,:..,,_;_;_-:_;, _?_i ;_!_. NA ft.

'"':'_:_ i TOTAL NO. OFSAMPUNGPORTS:
: ='::i;:,. NA ff.

'"*"='"_ i;:' 'j :!::'., :;: ili[i:: NA ft. 3

Sand Pack-- ' I NA ft. NA ft. SAND PACK: RMC Lonestar #3

?:1 NA ft. SEAL MATERIAL: Enviroplug No. 16

,:...........,.,_..._.._.!!%_;._;;_,'_,j,..:;2_;!_ ,k_' NA ft.

uJ_;_J';:::J ;_::'_:ilJ!!:t Fi ?.::':ii f:,::: m ft.
.:?.;,::ii':':i;i,.;::::i::,;;?.!:,,L_:ii; ::(i:;ii'! NA ft. COMMENTS:

Seal '_"'_i!,j_-_;:_,_ ;_'_i!_{:,_;_ _q.-__: :'¢,_

; NAif.

!?j; NAft. -_ _Aft.

,_;?x.-_,;'_,_;;:-,_,,r.,-,,_?.;_::,,,'>?¢._%_Total Depth 3_ .6 ft.



SOIL VAPOR WELL CONSTRUCTION LO(}
SOIL VAPOR WELL NUMBER: 3

WELL TYPE: SoU Vapor Monitoring Well

',_,.._, SURFACE ELEVATION {feet above MSL): 1133.9

Labeled Sampling Ports with __ Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

co.cro,o 7 DATECOMP ETED:9,,f94
rllllliiiiiiiilUU

I':'::!.i: :i:/i :; !"i:'?:: :i_:;{i!!:il'_il};i?;!'/:!ii DRILLING COMPANY: Beylik Drilling

?! :!::?:?i ;i}i :!?i:¢:!,!_i;i!:!!!:iv;;'_'i;!i i:!!_ {Interval Depth DRILLING RIG TYPE: Percussion Hemmer

,. " _: i. 16ff.
Soil VaporSampling---_-----_ ,7'-:/ ,:,1 i : ;_,_!',:i . 17 ft. TOTAL DEPTH DRILLED:

52 feet

Tip ;_i_i_!,!:;::ii!;,::i !,;? :?_!!_ :?,
{

{::_ :.... ' : ' i{

SampleTubing. ;!! ©i'ii 5 i_!::ii_!!__;i! CONSTRUCTIONDETAILS
39 ft.

41 ft. BOREHOLE DIAMETER: 10 inches

::_;':': ;, _-::_:,;_.<_' ,_,'__ _ ;._?i:___, NA ft.

ii :: i!,! :ir: ':=::i':: !=: :;?,

SandPack_:i;::::_i_ !'::;:1 ;!_::;ii:_i:ii! NA ft. NA ft. SAND PACK: RMC Lonestar #3

I NA, ft. SEAL MATERIAL: Enviroplug No. 16

:': ::/_:':;:??-i:'r_5;h":?!:¢ ;4_'_,_: NA ft.

., ;.: .- ..: ::! ',;:

{:;;: ::: .';:::' i;:.:i:!.iil/_::;;:';::;;i !;:: i NA ff. NA ft: COMMENTS:

'.?i NA ft. }
NA ft.

i?:;', ;.::..,_:,;.?:_.¢_:.::4:s3;_%_;:E, ,':,;{ NA ft. )

::::;:; ' ( { NA ft.::: ::]::'i:i::::::_:i':i::!i:i::'_ :; NA ft.

i
I
{

I: : ....;:, {
:'::":'::::';'?::::=;:::::::::::::::::::::::NA ft.i NA ff.

_\_'"'" Total Depth ,52 ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 4

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1137.6

Labeled Sampling Ports with Traffic Box

-__Air'Ti_t Caps _ / _ DRILLING SUMMA RYConcrete _._ _ DATE COMPLETED: 9/2/94

II Irl 111i11111T

_;::; Depth DRILLING RIG TYPE: Percussion Hammer
_--_. I Interval ft. I:_'_?i!i?!_i?i 9

: [_1_,; : ' i, :: i_ ;; I 11 if.

Soil Vapor Sampling- _.: :_:_;:!';iy:= ::: ii: i;_::_ :_¢i::,.:i_!=:::; 'i!_i 11 if. TOTAL DEPTH DRILLED: 60.5 feet

: ,6if. 3--,.  OREHO[ED,AMET R:,0,nc es

TOTAL NO. OFSAMPLING
56 if.

PORTS: 4{

Sand Pack- _.:' 'i:, :: 'i_ i :!; ';!_ ;;:.,':i; ?::=:i NA if. J NA if.

NA ft. NA if. SEAL MATERIAL: Enviroplug No. 16

;.==:............ :,:, .;,: :.,:: , NA if./ COMMENTS:
J

;::td
' i:;:_v_ i NAif. NAif.

"';_!:(.:',_.;!-'?_!;_;,?!?,_;_::?,:;;?_;:!i;'_i!?(i¢;_;;'_;!' ii NA if.

iTotal Dept 60 5 if.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 5

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1126.8

Labeled Sampling Ports with Traffic Box

Air. Tight Caps DRILLING SUMMARY

Concrete DATE COMPLETED: 9/3/94

;:; ': _!:;';;_ 2 _ : : ' ; ;_[ Interva Depth DRILLING RIG TYPE: Percussion Hammer

:'.'! :' ::_ :...:'::!; i': 5SoilVa_ ;_ .: ; :: :! : _ '.. _ 6 ff. TOTAL DEPTH DRILLED: 12 feet

[:::::_ ' - :.;:;::i ":; :iZ: lCff. I 9ft.

:._i_i_;!_i:-:i;;_it?!? i;i:.;_?,;i_ii:?i iii '_i_ili::;i': · - CONSTRUCTION DETAILS
Sample Tubing :'?!_:':_:'_'?;':;__{; !'!! :_iiI_i_;_:':_:_!i:*,'_i';'!,i i

:'; : 'l';: ' ' NAIf.: ._/_._ · : : NA ft. BOREHOLE DIAMETER: 10 inchesI

TOTAL NO. OFSAMPLING

'%,_,._ NA PORTS: 2

?i;?;;:;i??ii! SANDPAC.:RMCLo..s,a.,

:,: : :.::_ ",: /:::':':'! _. I N_ SEAL MATERIAL: Enviroplug No. 16

'1" :'; ... ;;: _'.::'_:;i:. _};_;:; __ COMMENTS:

Total Dept 12 ft.I



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 6

WELL TYPE: Soil Vapor Monitoring Well

'%,..,,,.' SURFACE ELEVATION (feet above MSL): 1137,5

Labeled Sampling Ports with__ Traffic Box

" DRILLING SUMMARY

Concrete _ DATE COMPLETED: 9/5/94

" ..... -- -- -- i lllluI1-_

1- ; ;; ; :?' _ ':__ ?: :;:il;/'t DRILLING COMPANY: Beylik Drilling

19ff.

?_::,;,!i;:_!_,_:_iii _ !'; '_'_i_;'__1
./;_ ,,_i!i; _'_i_,:,_-_;=.'_::;; '.J '_ ', 39 ff. ,,._

i I 40 ff.
:_ ) :: - : .... :; : 41fLi

Sample Tubing-- _i:_??i:'__'ili_!_,i!i!:_!ii:!:-ii!_i ':!_;i_!' ii CONSTRUCTION DETAILS

:; _L1 ; !,! i
·:':.-,_,¢- -.;:::.,il :: :.' ' :'::; 60 ft.

:: _ ,;_,; ) ::.,, ,( '_,:: j :::; :1 61 ft. BOREHOLE DIAMETER: 10 inches

; ' ' ': : = 77 ft. TOTAL NO. OFSAMPLING
. J'.i:'!:_ii;_ :: =ii'_':;'_: ;!:; !_i 2:.; 78 ft. PORTS: 5

· = :: :: ';.ii.::i;: i.(
i,_/_ ,i,:!,_::,:::i.ii: ?:! 98 ft. SAND PACK: RMC Lonestar#3Sand Pack _ (;:,.,, 96 ff.

:'::;:::::,:i,::;.::::').::,?_i_':::..::!:_,::"
· :::::;::: :::::::::::::::::::::"_'_ ;::: 'i'i, ';i NA ft. NA ft,_!i_!_;i_::(::;.'!_i__;!'_j?,'_-_iii:'ii_i:_.f!__:_'i_%:.'-: SEAL MATERIAL: Enviroplug No. 16

"""_'.;:'_"'_;_- ?>::':_-_:"',: :: _'?__ ':'_ NA ft. j

':' :'!i:i:" ;. :!': _ i ; :. NA ft. ] .. NA ft. COMMENTS:

ill ' NAft.
J;:,,:!::,_:.:ii;_Lii.;;:-[;L;i(:_:_;_i _;ili:_:! , NA ft. ]

! ;: ::" :'::';::;i':i :': !:]::_ ' UA ft. NA ft.

= · ::: i ;: ?L'::.; : ::' ':_:":"%_'_'i NA ft.

_.i.'.i;;_,'_, _'::':"i;t,::;?.,_:·-_¥?_:.=:L_:,t Total Dept _nn5ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOILVAPORWELL NUMBER: 7

WELL TYPE: SoilVapor MonitoringWell

, SURFACEELEVATION(feetabove MSL): 1115.8

LabeledSamplingPorts with .. TrafficBox

Air-Tight cap_r____ DRILLING SUMMARY
Concrete _ , · ......... _ DATECOMPLETED: 9_8/94

.. II _ Ittl'tll

,.;,,,.,,;.,,.,-.................. _=_: .. , ==.=,=: ,,,

/. :!;' '_ :ii:;,¢?!'; -:;'_,::';_:I}: }: i Backfill
] Interval Depth DRILLINGRIG TYPE: Percussion Hammer

NA ft. NA ft. BOREHOLEDIAMETER: 10 inches

",,=_,i i!%ii:i!i!;i!!_ !%;i?i!i!¢_%_i_i=.i_i&i_".-:. ::? ::."'4/ ':' .:. ::' ==::.=:,l'i::: NAif. ' i PORTS: 2

Sand Pack :;:..:;.:;:-_ ;; :::! i:::/!!.::;:.,;i[ NA if. NA ft. SANDPACK: RMCLonestar_f3

· ;;:;_¢ii;i;';i!;_:'i:"il¢:_i'i;ii_;_
::: ::_E!__;ii!;_i;!!;ii::_;, NAft.

; [.^,
if. COMMENTS:

i . ':..""... .... : ' :

!?;_?_:_¢Si?;?i.'_i:_ii¢;_5';_i: m if.
i ';3:,i?.,;;:;;!";_:?;:?;;(_¢!'":_'¢4:.}!?:!,¢;_',2;?:¢J NA ft.

[ ;:' :' ::: '::';:"::' ;: '::i:;;_ ::i NA ft. NA ft, I
: :,::& j ¢* ':'r ;: ' ;;'¢'% ,:;.. ' :::, ' =4:,;._;;';:.=_ :'_r_

·; ,; :' :':: ":t.r;i NA if.l

..'::_.¥:;:',_!.:,;*_-:_¢..,'','.,:',,: ?:: ._;_.:;-; Total Depth 6(35 ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 8

WELL TYPE: Soil Vapor Monitoring Well

_w._ SURFACE ELEVATION (feet above MSL): 1256.6

Labeled Sampling Ports with__ __ Traffic Box

Air. Tight Caps_ DRILLING SUMMARY

Concrete _ , , _ ..... _ DATE COMPLETED: 9/9/94

t_"i:':_ii?/i '-;i .L' *}i .:¥,_',! ;;:- _i;l?i:l DRILLING COMPANY: Beylik Drilling

i i;!il;i:!!::i:ii  :ili)ii:i!!!:ill i Interval i Depth DRILLING RIG TYPE: Percussion Hammer

20 ft.
V_ r a t / TOTAL DEPTH DRILLED: 101.5 feetSoil apo S mpiing-----_ ._ .! ;: :.;:. '. ;. :: i] t 21 ft.

1;h

::=:_,,_/¢-. :i_ ;:: ..._:: :.:: _. ! 30 ft...... . i 31 ft.

Sample Tubing -- CONSTRUCTION DETAILS

v:

:::'_:::'_:_: _:_::: { 51ft.' 50ft.· :::: .:'_,_:; :. ::.:._:'..' ? . . BOREHOLE DIAMETER: 10 inches

_.:'!;,??.7::_¢,x;2,?__:_;,;'4 r ';._ _?; !4 _;) ,'

'::gs:.%;,;:_,':!_t,::;:.!.?:_I?'.:_:_ :--,_;;;;_ 1:_ 69 ft.

i!: :: ,oft. TOTALNO.O, AMPL,.G71 ft. -- PORTS: 5

-:: i'." .;'i:i:ti_ '_'.;i;!i ::! ";' NAft.
:_;: ;.;' x:!" L:L::¢:.: ;' :'1 NA ft. SEAL MATERIAL: Enviroplug No. 16

NA ft.

NA ft. COMMENTS:
:_?_,;L;,i;:-4;_?.,i,:_:;i:;,:_.:_;il

............ LI NAft.
?: ,:.i: ,i :_ : NA ft..::. . :

_:ix.'??,?_;?';'.'Y.:,}_.';??}.;?;.:_,;:_:_}?_' NA ft.
-- i

[? ' '.":i · ; ':" : NAft.

_¥_' ' NA ft.
/'_'." :'¥.".-_i ';",?,L_?,G?_'._'_?_::_(_(_;''!:_ _;,

[;!.:: ,':' '};?;;: i' ;': :::,!: : :':_1 NA ft.

, i?:_.;?_,:;:Y?;'Z_!:i:_f:_:_i;;_:;?;_f.;:i,!i_fq!,:_'-?
:;; Total Depth 101 fi ft.I



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 9

WELL TYPE' Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1230.8

Labeled Sampling Ports with__

Air. Tight Caps _ j Traffic Box DRILLING SUMMARY

Concrete DATE COMPLETED: 9111/94

...... :- .... z--

/,i _i:: .'i: 'i!; !(!!ii"::ii_ii_.'!_: :..ii !ii: ,:i DRILLING COMPANY: Beylik Drilling: :.._ -:. ?1:_:_,·: -,: ;i_.i.i/: Backfill Sampling'.,r r.A _ 't: '::'' '_' _ L .,.I 'J

:',i _'=?,' ?;'i :,_ _ '. i- ;i ':' i J.i Interval i Depth DRILLING RIG TYPE: Percussion Hammer

Soil Vapor Sampling --,_: : = i ::': i 21 ft. I 20 ft. TOTAL DEPTH DRILLED: 90 feet

_;:i"_':__;:!i:-:;:'i' ::-_!:''__'_';i;: -- .;_1 34 ft. I

ilil 'iiiiiii;!:i:ii!i f 35ft.

_'::'*,_._-_ .-:?' _:_-.? ,_' ',_ 49 ft. '

_ :::_i:: :':; :.!:!':;i" 51 ft. BOREHOLE DIAMETER: 10 inches

5O ff.

[;:(-: ·,: : :,_,!, ;:' ::::::..i TOTAL NO. OFSAMPLING

:'_.'_ -_:,;:;i';;::t::l:;;/iii:]_ii!it{l!i':_:!;_ _ii :::::i;i:;/, ft. 70 ff. PORTS: 5

.........,,,:,_z ...... ......._...... "_' 86 ff./?i::!? '_i!'_'f!:?!_::ii;:!!!l I
::_. i,' "_ ';[ ;':: 'i_ :[' ' 87 ft.

$andPack- ; .'-: ,:. - ,.:,:, .i, :;'::_ , 88 ft. I ' SAND PACK: RMC Lonestar#3

NA ft. NA ft. COMMENTS:

Seal- _'_i_?_:_:_:ii!:?_:!_L'?,_!'i!:i:_:_i_i!_:i!_!i_

.: ..... . ..: . . NA ft. NA ft.

:;ii! NAft.

:i!i
: _:::i:.:i:i:'4_:;.i NAft. NAft.

i

':_._._ Total Dept .qq ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPORWELL NUMBER: 10

WELL TYPE: Soil Vapor Monitoring Well

_, SURFACEELEVATION(feetabove MSL): 1232.8

LabeledSamplingPortswith TrafficBox

· ' ' DRILLINGSUMMARY

Concrete _ DATE COMPLETED: 9/13/94

_- ..........bi'ii'.i.......... -' 'Z Z ............................... ,,%--_

Interval Depth DRILLINGRIGTYPE: PercussionHammer_:_,_ 19 ff.

I:LI::. :.;:;' ::/ ' i !
Soil VaporSampling . I_,_,/' -, i: zi_:,;:::':.Z.:; :! .i Z ': 21 ff, 20 ff. TOTAL DEPTHDRILLED: 72 feet

._;,X_b;i%ii;_;$'<4 /,_ _._ ;::_ !_;, _ /._

'_:':_:::: '{.::::_---_;i':!:i:! i:it .:!iii:.j 69 ft. TOTAL NO.OFSAMPLING

': "::'" :" ':_ NAft.i
SandPack_i.: ?.:z:_ .':/i";' ';'!:"!: t NA ft. -- SANDPACK: RMC Lonestar#3

i. ':::.::':i:":?':{::!}:,ii!['_ ti?'.!.i::i.]::i:'{"' NA ft. NA ft. SEAL MATERIAL: EnviroplugNo. 16

';_:(_,':_!'?_;_:_'_;_'t'_:J:::;:_:!i_ NA ff.

' [ ']'::.._ NA ft- COMMENTS:

Seal

: ::: :.':': (  ft. N^,.

.X> :,-_..::":-:.:*;'."'?..,-:A'?/. :-: fi' NA fl:.

NA ft.
ft'l.]:..'.!i._;{;,,,.S [_i_:i4,?.:./,'/:, .i:4:-,-,;_;:'.'.:'u

_%_,-_" ITotalDept 72 ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 11

WELL TYPE: Soil Vapor Monitoring Wetl

SURFACE ELEVATION (feet above MSL): 1193.1

Labeled Sampling Ports with _Traffic Box

Air-Tight Caps _ / DRILLING SUMMARY

Concrete __L_ .............. DATE COMPLETED: 9118/94
p .......L1]

ii; i;;iii:!!ii;ii;;!!illiiil
._ ._;. <: , ::: ;_ .... . ,{ DRILLING COMPANY: BeylikDrilling

'? !i-- :_: _:_iiii: <!/ _:ii.!!; ;'::_!:i:' '_!_1 Backfill

;';; 'i_ _:,!:ii'_;,i,/',;__;!!,/ ::'! _/ii _:ii_:':i;i Interval Depth DRILLING RIG TYPE: Percussion Hammer

Soil Vapor Sampling -----------_._ ':' =i: , -: ! 21 ff. TOTAL DEPTH DRILLED: 100 feet
Tip %:::!'¢_'_;. ;!_ ;i..,_ii :i_:i% _: _',¥i

?;_!?:/_?! ";;i_;;_:i_?;_:_!;:i?.i i:i:_:'i;!_/i 39 ft. _

::::.:_-,_;..... =.' 40 ft
.i: ::,' i'! :i =_:i: . :' 41 ft. '

' : : "_,,_=_;:',:' ,1:;: i.i; 'i; ' O It. ' ' _ BOREHOLE DIAMETER: 10 inches

:,?;¢ ';27U:_,?' _ %;;';?% ;'3:;;:;_,:'¢'

4, r ;'E,:,:=,'.¢;¢_,:'_ '.¥, ;_¢ 'r ¢ , . ¢;

_;?_?.:!,'?:::":_'?'?r_ ':_';*',";';::]:*!:_:::,:1;:;il - TOTAL NO, OFSAMPLING
80 ft

':",':(ii;'.'_::"'::.? :? ".: ;:. i.:, ::q 81 ft. · - _ '

Sand Pack :, .., '-:.;,,_:; .., ': · 97.5 ft. '

_!;;?;¢_'!i :;¢_; ';:_¢?i _i:l - { SAND PACK; RMC Lonestar#3

[i;;_???i¢&:;;i;.¢?:.';;,',!;(_ "-'"._;:i!,?:':re_;l NA r, I

:::::::::::::::::::::::::::: ;': ; NA, .A..
;_,_,;;1;_;,;_:;;:;:;;::¢;;_:_ ;:;__::;4,r;:;;j i * - - -- . SEAL MATERIAL: Enviroplug No. 16
.,(=:,¢;_::';,<k:;,, ,'-_3._;/_;(:. '{&!, ¢? _I;;; , _!

_i;/_ili_i,:;;;:i';;;?i:?,:,i_;;i;!¢':i;;,;!ii _!: ? .- --- COMMENTS:

':)'";' "': ;;'; ';: '_i;_ ;;[ NA fi NA ff.

TotaDept _ ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 12

WELL TYPE: Soil Vapor Monitoring Well

_V SURFACE ELEVATION (feet above MSL): 1097.9

Labeled Sampling Ports with .. Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

concrete ---I__ ..... __ ........... I_ DATE COMPLETED: 9/19/94
.......'-- '"'llllL .......... ,_.... '" .,-,,,.-.....

_:_,_ii.__?il DRILLING COMPANY: Drilling

,_. !:_ ,i; ;i!: ,![ · :] i;c_?!__;_.:!!'?! Backfill {Sampling

,'iii i!i! }¢ iii i_} ii ;:iii;i;:iii '?_ Interva119ff. Depth DRILLING RIG TYPE: Percussion Hammer

:. : ] ] · ::.:: :..: :

I.l'J ' _=:: :" J 21ff 20_.Soil Vapor Sampling _,_,_' ' ":: ." ' , '::; :' TOTAL DEPTH DRILLED: 81 feet

! ff

:'l. ":' ! ::: : :' r:;';;:i:.} '1 40 ft
: .",_ :, :_: ! "_=,:i::"=:::i=: :::;:;'.::?_ I 41 ff. I

. :._'_'-_:.':!_'_:_,, -_' ?; _r,_,:<_i.!__:_ I CONSTRUCTION DETAILS

I _: "._ {:::::::::i'-.i:!:.i:::::::.i:¢:::,'::i:]:. 61 ft. . 60 ft. BOREHOLE DIAMETER: 10 inches

i: _::':'.:'!::_:_ ::.iilii: !;il ::::i:::! ;[:,_;;i:i __ 77_ ft. 76 ft] TOTAL NO. OFSAMPLINGPORTS: 4

!!!::_:'_{(i?;!_i!:?_il:_{¢i:?_ii:_;i !i!i!i'i_:¢!:!i NA ft.

Sand Pack--_ :.:::_!= ;: :i'::i_ !?.' ;::i:'::;;: i;i;::: NA ff. NA ff. SAND PACK: RMC Lonestar #3

::] :::! ::;.:'.: i::]'_ :!iii: i ?i'_:[ NA ft.
I:: '::, :"ii:: :i:: _',i,:::;,:;,i:':_:;-;!-ii;:";_;.:_4 NA ft. SEAL MATERIAL: Enviroplug No. 16

i:: ':i:. :':!:;: NA ft. NA fi. COMMENTS:

NA ft.

NA fi.

NA ft.

:;:::_ i NAft.

I , NAft,_'-""_ iTotal ,..Dept _1 ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: '13

WELL TYPE' Soil Vapor Monitoring Well
\
%_,,_' SURFACE ELEVATION (feet above MSL): 1239.2

Labeled Sampling Ports with

Air-Tight Caps _ / Traffic Box DRILLING SUMMARY

Concrete _ ._ DATE COMPLETED: 9/21/94
. IllI ' ' I][11H_

; ',,.,;;'--, _:,.,:/ ::.:,,;_i:_!:;i?.;:i:_.ii i::_i_,:;,i':_!':!!_:_ii:" ;" DRILLING COMPANY: Beylik Drilling

',, i_'!::'_ ::::,i}?_ i:_:},;ii._;':i"_:!i,:; _/;] Backfill Sampling

"C ;i':_;!- _,&'_, ::;: _.'_:.: _; ;i; Interval Depth DRILLING RIG TYPE: Percussion Hammer

:;] 9 ft.

Soil Vapor Sampling-_--_--_,_, '.: ?: :" ;i ;,' ·: ! 11 ft. 1_..0ft. TOTAL DEPTH DRILLED: 48 feet

i::."'?_ I !'::!':?: :_:; .':i:;:;! i: i:, .= 21 ff. - -- '
Sample Tubing - ;_?i'i!i?_ii! !;_!i;_i!!:_!_!_ CONSTRUCTION DETAILS'

;;:!' _:'_ _ ::' -':': · .. 30 ft.
;: ':::;_:_,.; !:' :.:_.:[_:::'i ?.,.:,i ' :l 31 _, BOREHOLE DIAMETER: 10 inches

'-_¢_:_¢&?_::;¢'.:_,¢i,_:% %,8':2,'<;!:;.-¢::.,'

:::i'i,:::'?_fi_"::i :::;:i;:: ';;;; i; :: TOTAL NO. OFSAMPLING .
· ' ':_ 'i ";: :' 40 ft.
%_-_ '::! :;' 'i;:':!i:.' .¢.::j 41 It. - PORTS: · 4

SandPack__?.ii":_._ ?; ':::.;;'::;;:!.;::';:';;"] I NA ft. I - NAft. SAND PACK: RMC Lonestar#3

?.,.i.'.::=!, .,::.:':._ ,..=:;:':.:lJ::L::.'%_/:':'::;.,:' :i i NA ' NA ft
:; ;_:. 'lC. _ SEAL MATERIAL: .Enviroplug No. 16

?¢_'_¢'_?;:¢_';¢i'?":':?::?_ -? ¢:1:¢! '?'i I

COMMENTS:

;.:.',2_::'._¢¢?.';<.%_,";;_;i¢_!-_:;_,,*:;_4-; :4; ,i;_ NA ft.

,2-':;: ! NA ft. NA ft.

/ NA ft.

·' . :: ;"i I

!
?LZ¢2;}i!;:i¢;i'i:(_,!;;ii:;;;i:¢?,7:',,';_?;:¢;7;¢i:;:?_i_iil'_. I NA ft' i

! J NAft.: ...'" _ , NAft. ',--

%_..¢ · :,;,,,¢i? .'¥!_:¢i,_':d/(;_:;;.:x_";':,''?% *,::':_;-:--';;.. Total Dept _ ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 14

, WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1213,0

Labeled Sampling Ports with__ . l_J_ _

Air-Tight Caps _ DRILLING SUMMARYConcrete __ DATE COMPLETED: 9/22t94

L ....................:: '_ ¥ _ '7 -- r_ 7;; -- -T_ * _.r,,r,---

I;_' :_!:Z'!_!i_,!__j i_!i;;ii !?_;_:i!_i_i ii:_! DRILLING COMPANY: BeyJik Drifting

I:_ _':_:__(_"J_-_i::,: .? >:,,¢,r:;;¢ _',_,_¢! nterva Depth DRILLING RIG TYPE: Percussion Hammer

r fi:]j:_ i_! : i:]-i]_:J :ii'i ?=:::'4 ' 5ftS ti Ii
o' Vapo Samping----------_],:._ :.: :..l:].i.!] i:.' ::. :!: ,_ ::: 6ff. -- ' TOTAL DEPTH DRILLED: 18 feet

I _ _ '_? 22_

[:/t:;;'*%:?' ' '' ;'4,i.i (, _ ::'¢ ft.

[ _:=_;_ _'_, : : _ I 11 ' 10ff.

SampleTubing - -- ;,_i:_,;i,;i__i';__; '.;;__:_:i_;;41 CONSTRUCTION DETAILS

;i:;i ;;;:]:i '.] ;:;;;,iJ;'J;J!; !.] i.:.!,j;; ;:;'i ' 13 'ft. ' '
] :i:: ]::_ ;i!; :i :ii i'_¢! :::};]:;' :: 14 ft. BOREHOLE DIAMETER: 10 inches

"'_' :::i:_:::.:::::_::_::J£:..i::ii:?.::::.i_? i_"I
] '_ I NA fi:. NA fi, TOTAL NO. OFSAMPLINGPORTS: 3

· NA f_ . _ NA ft. SAND PACK: RMC Lonestar #3

·4ze:'_,:¢:?_:,_-,;'4_:4'_j_ ,%4 ;z, !4¢?;i;_ ¢&

. '. ' : ;,;:::::;'-_: ,. ,: ;' :i; ':;.:'] I NA ft.. -- -- ' SEAL MATERIAL: Enviroplug No. 16.

_'?'?_'?!::?!,-'!%'??__?'_"4!_!;t:!!_ --- !

· : ::iii:;;;;::; NA..- COMM,:NTS:

;]'::::;:: :: :;: ,..:: i;:::.:ir::4'?: :::1 _ /
NA NA ft

/:.:,._::_!::;i;::: :_:,':.:,i:,:::_i_;'._:_.:_:'i ft. _ '

?,;,._/,,_:¢%_;¢.,'._-;??-P'7;4_/_,:'t;:?._2¥'1
P¢_!_,'_;-:];;::::f%:¢2' :¢;t';7;';;_:%;;4'_ici ;;:,I NA ft

NAif
[;::::::i.';]':]';::.]:;; ;::':'..':'):]::::V';' ...] NA ff. '

/

!'i?:;.-._:;!_;:i?_-,_!t.',!¢; ITotal Dept ___,_1.8 ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 15

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1123.5

Labeled Sampling Ports with _ / Traffic Box

Air-Tight C_ DRILLING SUMMARY

DRILLING COMPANY: Beylik Drilling

}}_-_ 13_':i{_i:_ :.?ii=;:_!}¢ i}i_!}i¢}__ 19 ff. Depth DRILLING RIG TYPE: Percussion Hammer
BZ , _ c ' : i' · . · ;_=}!::.

Tip .'¢i?_ ; !i'!i_ 5 i;i: _::_!{_i.:ii{2!_:{)!

?*;,,?S;':!;*:_,*;,_I;:-t _,_ e ,._;%f.i<-'_ 39 ft

'f:'%:t :;il;:f r?,:?'::i.;;_:?;.!i;;";iI 4_ft.
SampleTubing ?;ii;!_i_!i!¢!_::i_!_;ii _',_i;!_:i;_Jl----'--- CONSTRUCTION DETAILS

,. '":.... : = ': :=:' · ':" :'"::_ TOTAL NO. OFSAMPLING

,,,*,?_-?,E,d-¢,%:;4i_:_,*,,'.':4 :%'*_',,'¢.:;b_,.-._L

;¢;::,¢,._-i_,_:,%r'c? ...:_ ;_¢ ?._ ¢_ ¢;,:¢,¢_1 90 ft.

::;: :;;;:/;;i:;:::;;:::;! I 91 ff. SAND PACK: RMC Lonestar #3

· . ,,,:***;_* ¢>?***?;mrx,hlL-:_* ' ex. *'¢'*}'_ NA ff
,...:: ...' .. :: :. · .: ( · :: : -

I ;':::':":.'::LZ?/ !:,';i}: .:::i:,;i: NA ft. SEAL MATERIAL: Enviroplug No. 16

:,,?,'x&;?*scr;;,?,m¢<?;;:_'::_,'.*.!,.:, ,,, **,: ,¢; , NA ft.

NA ft.
_;,:*'::.?:;;' ;:,:'::.;;:;':;.'_ · . u.:[ i A ft.·' '..... " ' ' N COMMENTS:

:i:!,_ :,:;'¢i?;]:;l Ii NA ft. NA ft,
¢._,,:.¢,x.S;?,m;r,._¢f.:_:*.,::;_,:x,:,,.,,e;',_l¢I J

,,./_._.:_?<O'¢,;,_$-:_?:¢¢¢:'?rk.'C_> *:,_,'_*a j
¢ ?.%(;.%¢_;_¢.*';_¢:_.*_;i;_;;,$:%'.::4S;-_ii)_'.;;],

';y x,:r · ' ' : ' : '=: :'t

· :**<:-,r_:,¢;:*;,,.,_¢.;;_:***.?;¢e*/,%.,;,/;_t_?,_._{_!_! ' NA ft.
e_%:::'"_:!:!"_i? ?':?::',:i:'"f_J/bq
Ii.::: ;:;/:,_ NA ft NA ft.

i _:,:_,i"*:'_:!_n-,,._,::,,¢.x,c?¢+ ,::.':':-:x¢--:;,'*_,.¢.Tota ept .qfift.



SOIL VAPOR WELL CONSTRUCTION LO(2

SOIL VAPOR WELL NUMBER: 16

· WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1199,2

Labeled Sampling Ports with _ / Traffic Box

Air-37ghtC_ DRILLING SUMMARY
IImE- L -- BJ

......... _-'i!_i_;i;:;il DRILLING COMPANY: Beylik Drilling

J:ii i_ !}iiiii}i i!0_ii i !ili_ii_iii'_!_ :ii_-_!ij' Sampling

Depth DRILLING RIG TYPE: Percussion Hammer
ft.

SampleTubing _ :;i_:_ iili _i_i_;_ i! CONSTRUCT!ONDETA,LS'_ i 59 ff.

¢;::_iii:;:i;i_ F: ;:_ii ?: i ' 60 ft.

.i , i L: :i:,: ::}i:1 61 ft. i BOREHOLE DIAMETER: 10inches

'. ;. :' .' .1' , ; 81 ft. PORTS: 5

! : · ::['_,; :: ,, = : i 95 ft.
SaJ_d ra_._ ":!. ::: :,::. · ! i 96 ft. SAND PACK: RMC Lonestar #3

_,:F_;;%q,¢t_:,4d.,*.¢_?_%'S_ '.'/-',_;>x/,'; 'J I

'!;;:;!;;i:;_;_i;;;:¢i*¢X""_'_:!_ :¢!!r';'_¢4!:";_:('i!!;?;: i NA ft.
: _ ' . ;; ·

"" ':!ii:,! .Aft. NAft. SS*. ,.*re,lugNo.,.
(;;._:f4'..';;;¢;¢,_;;__¢f.r,_{;¢i;::¢<.;;f,,_S:I :.;,;t r..;:-,

?:Y?'_'::?:'_.¢t?_;r _,{'/c,%?_,;_:k:;',.t_'',_'5';' ;J :?;I ,

l *.'?'q._"::c!%*??'X?:;::?'_c'*:,:4'*;?'*;: .... II NA ft.
·;..t;:.::;.?::]; . NA ft. ,

, ,.,.,;,%:' ,x._.., _, :- , : , _ NA ft

· '']'_ NAft NAft.

'*_""/' {:':¢':,q::"T: Total Dept 101 R ft.I



SOIL VAPOR WELL CONSTRUCTION LOG
BOIL VAPOR WELL NUMBER: 17

WELL TYPE: Soil Vapor Monitoring Well

_"'"'"/ SURFACE ELEVATION {feet above MSL): 1214.1

Labeled Sampling Ports with.___._A / Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

concrete _ ..... ,w · , _ _ DATE COMPLETED: 9/30/94
ir

II JIl[I ..... ,........

¢_ c_ :;_r _i I Sampling%{I ,(_ Backfill ,

_,_ :?i_ _!:_;!'i Interval Depth DRILLING RIG TYPE: Percussion Hammer;>: },:,_ 11 ff.
1i .) : ' :'..( .:: ::j

L_.J:_ '..' ]' .: ? ::l

Soil Vapor Sampling ,..,¢_':!' :; ; zi;i:! '";.; :_! 13ff. 12ff. TOTAL DEPTH DRILLED: 40 feet

Tip [:?_.,,{_i_'_'_ii .:)ii_J:;!}:::!:il_}! ii!_i::!_ii?iii ;:!!:' [--
2:?:_2;';_'% ,';;':_;_;/_;!?_?/eX:, !t'

Sample Tubing [-r;__yy_--;;:;.¢__]:; ,:,T;: ;_::_ ;_:F_, r:_.f_ ,_:_: 2,;' _::,, CONSTRUCTION DETAILS

;:(]:i_i_i:i ;!:_!!' ?: _: :!_:_:::ii¢ !;i::, 38.5 ft. BOREHOLE DIAMETER: 10 inches

'k_._, _i:ii:i_i!l!i'_ _!i*;'':_!iiii ilii!i'?il _!: NAft. ,Aft. TOTAL NO. OFSAMPL, NG
PORTS: 3

Sand Pack NA ft. I NA ft. SAND PACK: RMC Lonestar #3

l:: ;'::':.:i ';.{;;: ::r",_ ;:i! ;!;i ;:i_:? : NA ft. NA ft. SEAL MATERIAL: Enviroplug No. 16
' :,:::'¢_n:¢'c.?';'_x_!i;ii(_'_':Cs_ ;;( ;f_ I
;P!X,:;_?6;!:!t;,i,;%_;_'¢:__;a _,','-:!'.,',_¢_T:X I

: ;iI:?::!i!?;:;::, "*ft.l "*ft' COMMENTS:
,,_, --' ;_.: 6; ,._',/-,_;s)*,_,;-*_X-ca * ,_42,

: ':' ' '; ft. i "* ft.: :: ,:::::_,;'::?:::::.: x=i:..'_--v_ :! i NA

*¢:'s(2i¢:;_::_/:f:_'47*;;:_,_:,','¢_i};;:¢:;&';':_:4

I_;i4?¢_;_;*?.,tt':,i:_!:::¢'?F;-F¢,.w,,:¢?.,...,,<,:: , NA ft.

dL::' ,-n',,.:::. :. ,. ' 'd 'B' i ft.
ft.

,,,:%::¢c¢%:4?{;¢_:¢?¢_,x,_;,;::?::_;;-:'w¢;% ff.

>*_? ;' '*/c%D;¢ :St.<.*:_-;;T_*; ,¢;_:','*_:*;_*;: J

;i:'? ;'_ :(;*'" _ :_._:;'¢_'?_P::¢'%'N?/??_'_ 'r --
F : ' :;:')i;;: L!;.]?.i::,:fi.h/

:_ I NAft. NAft.

iTotal Dept 4_ ft.



SOIL ·VAPOR WELL CONSTRUCTION LOG

SOIL VAPOR WELL NUMBER: 18

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1109.4

Labeled Sampling Ports with _ __ Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

Concrete _ _ · _ DATE COMPLETED: 10/2/94

............_-"'.,.- "-"""'"i"_ '_; ............ 2':: ........... -,,;4,=_ .... _--'"_

Iii'i!1}i}! i i!{i}i }ii';'"iili_ii_i: _:'>_?_ _*;_( '-:;'_ii_i_:_'i! !ii_ ' Backfill Sampling DRILLING COMPANY: Beylik Drilling

::: Interval Depth DRILLING RIG TYPE: Percussion Hammer

;:i! :? '8 19ft.
· .:i :.:; ::; ::..! '; ';;. :

Soil Vapor Sampling__ ::. :J: :i! _.:'_':: i: 21 ft. 20 ff. TOTAL DEPTH DRILLED: 89.5 feet

;;i?;;',i/_:.;J _i ;_ ;!;_:ii,il, ;}.!_}!( :?;] / 39 ft.

; =%._ -?_;.?,;,;,%,: L_;_,_?_ ;,>a · ;':, ,_S O-, r--

Sample 'Tubing_ i}i ii?iiiiiili}ii:;/_i_i!i'ii ii_}i:ill::i_1:_) ii: :[:=: : [ 41 ff. 40 ft. CONSTRUCTION DETAILS

:;;! .!!, , 54ft: ,..: .
' :' i;i_' '!::";_.'i::, ':": i" 55 ft. BOREHOLE DIAMETER: 10 inches

:8¢u4=_:.-,x¢,;i_¢ _i;';i[5 _i:,:5 :i; I 71 ft. PORTS: 5¢ -;,.:_,::?ia:_ _i.'!_:>i.:! i:,t 2;_ !

84 ff.
' '??:i;%:;;'_n_,...._%?/?_7..:_.:_:' [.:! !_!:.!':_[_ ,

: _'-'i::::?::'::'_t[/.": ': :.' ::: ;;;': : 85 ft.
SandPack_:_ :" ;"_ _;;''!': !': :" :'"i i 86 ft. SAND PACK: RMC Lonestar#3

F-

,j r

' _:?iJ:[i;:i;ilil::i:;};:3,:ii':;:_:'!/ -];,_;:i_i'iit i NA ff. SEAL MATERIAL: Enviroplug No. 16

I
E:>!¢:¢4:S;_&:_i:t_{[q;Sf_;iS ¢'_;:ft',_!f,_t) NA ft.

· .. : NA ft. NA ft. COMMENTS:

Seal '.',,",':,,",'.-_],_8._x_:.n_,_',:x¢;:_' ,_:'_:_)

;:i , N^ft.Y_5-,_:' :_S_;;?q',_k}'_:;;?';.:q:}.;:5::g:?_::::-G I

............................,:,,:>.:....... ,
·,: m:',*_-c<'.%,'_.::<.,:: ._:,'_:t ::_:,?}>1 NA ft. I

:t¢_' _:;;-_:,,N_>'_';..'3_'&'.::?Sz:':' :.. :t* _

:::/.:::: ._::i'::;i:_:: ':! ;i.i; NA ft.

=,:,,:.;, ;,_:;<_?:+:,:. :_.<.:.::¢..?:_ ?'{,i NA ft.

:::!::::;::!?;::;?:::::??:Li'"4,I NAft
: : : :,"4,¢' i N^ ft.

I

;,.:Ct.;_;?t_(:;_i?:'&_%_-%}:;;;; _?.'*.t'.*'-;_3:_
:.;7!!3:?:'¢}_ifiX:?::;¢_';_:::5:_7:-:?-"_': ITotal Dept 8.q ._ ft.

,, ,,,



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 19A

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1196.4

Labeled Sampling Ports with . __ Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

Concrete __ _ _ _ ......... _ DATE COMPLETED: 10/4/94

':_!:_"__:__,:::!-_,!;_? _: ,:_:_: :-:i__it DRILLING COMPANY: Beylik Drilling

,'i_i_;!_._'_':?(':;'_:_!i}!_;;_3_3i!! iii!I'::_,?;:-}i!}i}}_::__,_!)i!;:_!_!:? Interval19ff. I Depth DRILLING RIG TYPE: Percussion Hammer

Soil Vapor Sampling _ i :?; .=ii::: ::: =:;: _ ':: :1 _fL - 20 fl:. TOTAL DEPTH DRILLED: 101 feet
Tip

"!_i(::?_'}?:';_:i_5:'_J_?_i[i})_;_:i ii!(i ! ; ¢:!ili:_;_!:i:_! i';:,_-_i_:.:;'! I 79 ft.ft' ii 80 ff. TOTAL NO. OFSAMPLINGpoRTS: 5

ft.

Sand Pack : :_:;i:_:.",C/'i': =!.i!:'::i:; !::![ f 97.5 ft 96 ft SAND PACK: RMC Lonestar #3

/
{

l'.li_'_?_:_:__.,_'._;_i_;_;__:_;?;_'_ _,%11;i'_1___ I___ft. - AN ft. SEAL MATERIAL: Enviroplug No. 16!
I NAft. NAft. COMMENTS:

_ N f̂t.

NA ft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 20

WELL TYPE: Soil Vapor Monitoring Well

_'_q_"_ SURFACE ELEVATION (feet above MSL): 1142.7

Labeled Sampling Ports with . . Traffic Box

Air-Tight Cap_ DRILLING SUMMARY

concrete ---_,,m__ -- ..... _ DATE COMPLETED: 10/13/94

'_ _' _'a:_* _r ' ' ;;_k_ + '';_ _q_ _1 r_J;': ''_ _r'' ":;, 0_- DRILLING COMPANY: Beylik Drilling
::i!:.i!-_i!X/i_?:ii_;i:;?i:!t!?:;_;!i!_'
., : .-,-_? _ _ :,,, ¢: _, Backfill Sampling
·:; ':_:e_ :4:.:!, ;-:_:¥_/ ._]_,':; _: L Interval Depth DRILLING RIG TYPE: Percussion Hammer

% .i!;, !-: ;_ _:!i:?::!_!i;:_ilil:X i_',_._ ' 9 ft.

So# Vapor Sampling _i:_ :*: ! *:{-_;: ;:::Z':: "::_::li; 11 "m 10 ". TOTAL DEPTH DRILLED: 41.5 feet

Tip Ii;i;,i'ii¢_,:!);;:!i:i{_!_}!'}:)il;;ii¢*?, !_:::J;;_¢!;!*{ *
¢*',-: :::_, s? ;'% , ¢ _.{? ;¢ X*C. ,;:' F

c' - -¢ c.,¢--q*_! c_.¢F%l._ 4;¥ *,_: ,-C

I
'%"':[_'_i!;.''? ?: ?x ._t__t_ .:._,f,',_-. : ',

B

_: :::;;x;_ :?} :;:i:;::'::!;'{:;:i,:l ?::: i 21 ft. 20 ft.

· :. : :: '.. ] _::
'" ..... :_' :'::' : 30 ft.

_:;:::.;i ':i ::;:';;:: :::; :':: ! 31 ft. BOREHOLE DIAMETER: 10 inches

I,, :,I';:%_4*2%;_*_,_!% *,:¢,' ," _:¢ ::- v,

:; ...... *': .:!: ,.,i.;. **_ I TOTAL NO. OFSAMPLING

:;:_ !i;!:i:*!;;;z:z*;;;i ;!:i*!;:, J 38 ft. I 37 ft. PORTS: 4

I
!

Sand Pack ?:ii:{:..;;_ i; ":;;';::::i,i;:;: !'; i NA ft. [ NA ft. SAND PACK: RMC Lonestar #3

,;X*c?jS.$,:-,-.:F;5¢;S..::,¢_:;_:_f*t_,.tq ?_**:7_ _ i'_/"_ IL. t

, .:::i '.:i.:. :..:.!:..:/::_,_ii:: i'/ ; :':;{ NA ft. i NA ff. SEAL MATERIAL: Enviroplug No. 16

::J!:;';;i;: :;: :::. !-- NA ft.1::.;:*;: :_:;'::[ ;i.;'::; ;?,._ : : : NA ft. , COMMENTS:

,: . ..,:. .......... ..... ,....... NA ft. NA ff.

NA fi,
i: I NA ft. I

'¥;;:},4:,::,i,:.;?:;:_:_¢;¢_.';:_;:;._t:;?,¢?_¢;:.,,,,i j
t: ;4-.i:_ 8;;.'_:;;;L W?./j} ;?.;:.:_;_:_-_; NA ft.

.:? i'!.?C.::,i::'::' i:.;. i; ;. ::;;':.;.:"',,4,,/I , NA ft. NA ft.

Total Dept 4t 5 ft.



SOIL VAPOR WELL CONSTRUCTION LOG

SOIL VAPOR WELL NUMBER: 20A

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1142.7

Labeled Sampling Ports with Traffic Box

Air-Tight Caps _ /_ DRILLING SUMMARY
Concrete -_ _ _ DATE COMPLETED: 10123/94

,_,,........ ,................. ---_-

IT_Fii ii'ii InlIII ....

_,-.:=,_'.. ,:_:?:_:._;,_. _ :_,_':, :_; DRILLING COMPANY: Beylik Drilling

:.?i_E:f::__'__,:_?E _!__E'_:_i?:E:E'i Backfill'._ :i' :::?._. _i _,: :_:__:' '_ :, ,. Sampling

.-ii:;:ili :::. :'_ :'_i )_! :ii_:_>_::_:i_;::i;'::';'i::1 Interval I Depth DRILLING RIG TYPE: Percussion Hammer

:::z_=,:_}'_,::::::::_;,:_,:::::1ri 31.E. 30ft.
Sample Tubing /';;:':::!_ ?;; ';_ _;? '!_;_ ;_i!_':_:_iit m CONSTRUCTION DETAILS

,I /

.i ::.:i: ii_ ? :;i::: :i'.i:;i'=7: : 48 ff. BOREHOLE DIAMETER: 10 inches

ili ilili_ :!:i!!?i i_ i!i! iii:_ ?ili !ii !;::
TOTAL NO. OFSAMPLING

I

...:. ,:....: : : :_._ ;. '.:,..I., ' .I. ':..... , ! t NAft
SandPack_ ': :-: ,.:_ Ei: :'. i.: !: ::' i NA ft. SAND PACK: RMC Lonestar_

[ ' E''. 'E' :'-:_ ,/:i :': ':'7:'" ':'::'E'::.;?; :" .; :

i!i}i ::_ !: :![ L NA ft. NA ft. . SEAL MATERIAL: Enviroplug No. 16

NA ft. COMMENTS:

: i: ?/_ i NA N^ft.NAft.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 21

WELL TYPE: Soil Vapor Monitoring Well

_'--'"_ SURFACE ELEVATION (feet above MSL): 1127.1

Labeled Sampling Ports with__ _Traffic Box

"' DRILLINGSUMMARY

Concrete .... _ DATE COMPLETED: 10/9/94
.... ,,

ji"!;!_ii[i ? ?_i:_!'i';ii! _il;i_'_? _i ? DRILLING COMPANY: Beylik Drilling

;!'_:;_;/'_ : 7,:;7/! :_i!:L_; :_I_: :": Backfill Sampling
Interval Depth DRILLING RIG TYPE: Percussion Hammer

-_-o apor _ rap#rig- _.,_ :' ::! 'i_ -; ': ._ ft. 20 ft. TOTAL DEPTH DRILLED: 90 feet

' ; ; ': ;:: .:; iii i 41 ff. 40 ft.Sample Tubing L_:_ ?/,_?,_:,? '.:_'_=,_;;:'_J

k",_,;_:;?_'_ :_?_,;_:.'-:,:_;_:_,:,_L_:_'-. ;:. 54 ft. i

J BOREHOLE DIAMETER: 10 inches
I

:;:.,i_:.;:;',_i''i:'_? ¥;__"_";!'_"¥?;_j TOTAL NO. OFSAMPLING
_...r I 71 ff 70 ft. PORTS: 5

',:i::;ii,!,:.:i_::ii 85Sand Pack :' :-_ _ : :_: 86 ft. ' SAND PACK: RMC Lonestar #3

:'_i.i:::?:_,,:':;.'; -,;;:.;,,:i:::.::_,,Z :! :!:: . NAif. NA ft. COMMENTS:

· .,: ..,: NA ft.

'> _ ' i 1

:}i.::ii:_::,.9._ '?.:i:.}i' .;:.: :..i: :::=;,I::.:t NA ft. I NA ft.

_ TotalDept _o ft'



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 22

WELL TYPE: Soil Vapor Monitoring Well

%_' SURFACE ELEVATION (feet above MSL): 1129.0

Labeled Sampling Ports with Traffic Box

Air-Tight Caps DRILLING SUMMARY

Concrete DATE COMPLETED: 10/12/94

...m iii III[I[IIFI[

?: Backfill Sampling

,;?,i i] Interval19ff. [I Depth J DRILLING RIG TYPE: Percussion Hammer

_' ::iiiiil; ft.' 20 ft.Soil Vapor Sampling 21 TOTAL DEPTH DRILLED: 100.5 feet

41 if. i 39 ft.

61 ff. 60 ft. BOREHOLE DIAMETER: 10 inches

PORTS: 5

94 if.

Sand Pa 9E if. 95 if. SAND PACK: RMC Lonestar #3

.......... *:: NA fl,
::',.:..:::.::,:.:: · ;'::=;i;_;::::,._ :;;:¢i!=.i::.! N/_ if. COMMENTS:

??'? :_ ¢'??"_" _;"; -'::?;';,'.!_ %1 r

l, ' .... ' :' ' NAif.

i N,a if.

I?:? _':''_'?i ? ¥;';_"????'?'_72__?1

I _if. NAif

%..,,._
Total Dept _80 ._ if.



SOIL VAPOR WELL CONSTRUCTION LOG
SOIL VAPOR WELL NUMBER: 23B

WELL TYPE: Soil Vapor Monitoring Well

SURFACE ELEVATION (feet above MSL): 1094.9

Labeled Sampling Ports with

Air-Tight__Caps _ _ Traffic Box

, DRILLINGSUMMARY

Concrete ---__ .... DATE COMPLETED: 10118/94
_11111/....... .-_ _.. _L. "" Jlrllll

:i:'!:i_ }*_ ::;_i.ii! _i!}_.i_i':?i'-'J_;:__;?f:--:1 DRILLING COMPANY: Beylik Drilling

_,:_;:'.)6_¢.¢!_;_R?_!_;i_?_7__ .'tv ::i_: I Backfill ISamplmg
':' :' '?*_ :_ -,:_'.,:__¢:_"::: 4 Interva _ Depth DRILLING RIG TYPE: Percussion Hammer

so,,VaporSamp,ng---------,:::;i::ill:il:i::.:'. i * 5 TOTALDEPT.OR,LLED: feet
:;;_,);'_e'_!i_!_:_:_i_:_?c::% ':_:!::. :;:-*

:i.' i_ ,i/:i]'iil ::'_,:;L _:_i;[;,' .: ' 11 ft ]
::;:: ::: :-' :,': . I 12 ff. {-- *
!i__;__;_?;__:_:'_ '!?_;_;"._ CONSTRUCTIONDETAILS

Sample Tubing- '_?_,-._:_:;,!_;_ _l :_; _i ::_!_ _-

:_'E.<*>'_f*_:'::__f>i_?.!_'_¢.._.'_!_!_'f_. _¢1 t

'i .... i:i :..-' 18 I '_7 ft_!.:'i ;:'_..:i ii!:i :!' :::; ;: i' ::: : I I ft. I BOREHOLE DIAMETER: 10 inches

...... ..... x: .=_ .:,-:, _ TOTAL NO. OFSAMPLING

.i :;.?.!:-i'i_ :i?i ;:i;; ::::i .;; i': :i: NA ft. ] NA ff. PORTS: 3

Sand Pack- : :.:.;::;:_ '_._,?-_:..........::_..·.. _ m_ _.I SAND PACK: RMC Lonestar#3

:::::::::::::::::::::::::::::::::::::::::::::::::::':'_':':,:.:::4:.:?::!i '1 N -̂ _ NA_.
._i,;;i._.'_?i._ii_!!!jii_i;?:;;:__;_i;.i!:7:_:_.::i:'_:::!7;,';:t h /t. ! -- SEAL MATERIAL: EnviroplugNo 16

'_ : .:: _;::._i:i:!_;-!::_:'_: :': · :.I,I NA ff
: ['' _: ; ' :''''_r';[_': :_' :[: 'k_F ; ': '_ ' ' _;): :''I _ ft' -- * COMMENTS:

·_'_''_"-_'_,'_'_:i_,_::.'?'_'_:_:?,?,"_!;.,::::,i.:_':i:_.i
i::;!!;;;;::;:::.:;_:i;;:ii!::i!:;?;:,ii;;!;;!::;_:: ':_' N f̂t.i r. ft.

?,:"::;:_!::_;f:::i;_i:_i:_';!:i:::;:,i::!:_ :i::! NA_ NA _.

_,._.:_-_?_:¢_;f-%YE';_'__.i__,::_._;_.:':3. i ;'_ I NA ft
F,'77:.%_,_? ,;;! r_

_ [ NAif.
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